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INTRODUCTION 


. “ Tli(it it is advisable to adopt the Metric System of Wei/jhts mud 
Measures for use witliiu the Empire, and the Prime tonistmrs 
. urge the Govenimenfs represented at this Conference . to 
consideration to the question of its early adoption.”. Til 

{ReschtHon at Colonial Co)ifemta:s\V^2.) 

A RESOLUTION of such transcending importance could not have been 
passed by prominent Statesmen gathered together from every part 
of the Empire, unless they knew practical effect could be given to 
it. To realise how near at hand, therefore, this reform is, it is as 
well to follow the history of our Weights and Measures in bygone 
periods. iit ' 

Probably the weights and measures in use throughout the British 
Isles, had a common genesis, but from a number of circumstances, 
including the conquest of the inhabitants by various races, differences 
arose, and inter-communication being bad, they became accentuated. 
Even locally the measures became corrupted, so that there were, for 
example, three different gallons for ale, wine, and beer. 

' But as the race developed into a homogeneous body. Reform after 
Reform took place, until eventually, by inti'oducing units . corre- 
sponding as nearly as possible with various local denominations, a 
code of weights and measures was established throughout England, 
In the process, however, not only did every vestige of a regular 
system of multiples between the units disappeaiq as in the decimal 
gradations of the old English mile, hundred-pound weight, bushel, 
&c., but the measures of extension, weight, and capacity entirely 
lost that inter-relationship which is so essential if weights and 
measures are to fulfil their proper functions. 

We need not trace all the reforms, but only note the principal 
ones in comparatively recent years. 

In the Weights and Measures Act of 1824 an important step was 

1 ‘’ll"' 
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taken to regain our lost position. Proceeding on the lines of the 
Metric System, sec. 6 directed that the Imperial gallon should be 
made equal to lo pounds weight of water (but unfortunately the 
gallon was not decimally divided), and the same Act cut down the 
Avoir. Ib. from 7,008 gx*ains to 7,000. 

In the same year, the change of the Scotch Weights and Measures 
to English denominations was completed after some difficuitv The 
difference between the Scotch and English standard pounds was as 
7,609 IS to 7,000, and it is interesting to note that the Metric pound is 
7)7^6 grains. It would have been betterj therefore, if the Enidkh 
pound had given way to the Scotch pound.* • 

Between 1824 and 1835 the greatest change occurred, Imperial 
measure replacing Winchester measure, and the varying el wac, 
replaced by the .statutory yard. The Winchester bushel had fmallv 
disappeared in 1841 without strong opposition. 

The most remarkable change^ perhaps, occurred bv evolution 
more than_ legislation, between the years 1841 and j 8=;3 duriiift 
which period the old Anglo-Saxon commercial or AvoWdiipofe 
weight was almost completely substituted for the old Norman o? 
statutory Troy weight. ui 

Certain anomalies continued to exist though, such as the varvinir 
stone for glass, meat, &c., and the different lengths of the-^mile 

until the -1878 Act confirmed certain standards, abolished all Trov 
rS (which was then divided decimally and 
declaied to be a weight denved from the Avoir, pound), and^i'arlo 

J<>cal measures and the use of “ heaped 
measure, which last reform in itself was a great change ^ 

In the nieantime, similar changes had taken place in fhp 
such as the abolition of the Winchester bushel, Scotch ell Dutch 
gallon, the French toise and ell in Canada &c. ^ ’ Dutch 

During the quarter century following the illegal cusinmoj-s; cnz-i 


*’The partially survivinEj Scotbf: 
fj iickiar;. jc, nnl much a 


13 iickifir;. 1111- ]<, nnl .□ much a 'f,- 1'''^ i 

''i.olrh kept I'lc.r .-taari.itd*! truer to g'n' indication 

who stouiv tlii.iiiM.hccl ttiei..,. for MetMOcg-w-i'-irV . , ",*5 
ICS in H, '‘‘‘‘-''I, Wtiis 
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thev have ignored the existence of priuicir3' units as distinct fioin 

subordinate denominations. , „ . , .i- r 

It will therefore be seen that under the various headings of 
Iraperiar’ Measures* in this book, onW the units authorised bv 
the Weights and Measures Acts of 1878 and 1897 are given, and the 
Primary Units are emphasised. In this way, the old Cloth Measuie, 
nearly all the old names of W^ool Weights, the Tioy pennyweight 
and pound, the old Apothecaries’ Weight, the old Bread eyuantilies 
instead of weights, the barley'corn, strike, pottle (Irish), and other 
•obsolete weights and measures have been either left out_ or 
separately shown as Colonial and sometimes as old denomma' 
tions, and the Act of Parliament relating to same quoted for 
corroboration. 

Even' with these omissions, however, there arc many absurd 
complications and intricacies in our present fractional system, or 
rather want of system. All these have been tabulated,! and they 
should be thoroughlyrcalised bvlhe present and rising generation.s, 
so tliat the need for reform is seen, and that^ when it comes it will 
be an actual as distinct from a mere legal reform. 

The inclination of referring to the primary units only, shows the 
time is ripe for the reception by the people of a sj^stein of weights 
and measui'es in which primary units only are used, with prefixes 
(if desired) as they proceed in regular multiples. _ That this regular 
multiple should be ten, as in counting, and as used in all other nations, 
is pointed out on pages 117 and 118 ; but to meet the wishes of 
supporters of the Binary theory, the Board of Trade standards 
■could also include “ subdivisions ” of the frimary units into eighths 
for certain trades, c.g., Draper’s measure. But binary “ multiples 
not required, e.g., in land surveying. 

. ft should be noticed that in the last few years a decimalising' 
process has been going on in many trades. To decimalise the 
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metical calculations, without benetiting" our trade with Foreign 
Nations, in nearly all of which the decimal Netriq System is 
established, and rvithoul giving the yard any affinity to the pound 
and the gallon. By a fortunate coincidence, though, if each of our 
Primary Units were increased about “lo” per cent,, we should 
obtain a yard equal to the meter, a pound equal to the half- 
kilogram,* and a gallon equal to the half-dekaliter, with the 
advantage that all our primary units would be inter-reiated. Even 
this reform by itself would be an immense gain. To say it is too 
difficult of accomplishment is to admit that -our;. race has not the 
adaptability it possessed from 1824 to 1884, nor the intelligence 
of the Japanese. The “ double-pound ” or *• bi-pound” would then 
equal r kilogram, and Ihe ” double-gallon ” or “ bi-ga!1on ” would 
equal I dekaliter. The old name of yard could be retained prefixed 
as follows : inilli-yard, centi-j’ard, metric-yard, &c. 

Tlie easiest way of explaining what the adoption of the Metric 
System ivould mean, to individuals who have been accustomed to 
use Imperial denominations from childhood, is, therefore, that a 
slight increase would be made in the primary units, which would 
then be decimalised. It would be preferable, of course, for these 
two adjustments to take place simultaneously. 

Old names would die hard; hut a good method of securing the 
change would be to insert a Schedule to the Act, defining in' 
Metric terms the values of certain old denominations, which wonid 
also relieve retailers of all respon.sibilit}'' for supplying articles by 
metric weight or measure when an Imperial denomination was, 

“ through force of habit," asked for. For example, a pound could 
be defined as meaning in future J kilogram ;* J Ib. or -4 ozs,. 
as :c hekiogram ; a cwt as 50 kilograms (nojibs. or Metric,. 100 ,■ 
pounds) ; a hand defined as a decimeter ; a foot as 3 decimeters ; i 
a pint as J liter ; a reputed quart as | liter ; a quart as "a liter; 
the Scotch cran as 42^ liters ; a diamond carat as of “at least” 
200 milligrams; the pearl grain as of “at least” 50 mtliigiati)< ; 
and so on. The old names would no doubt be abandoned in lunc. 
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Commission or a Select Committee of the House of Commons 
having been appointed to inquire into its general effect, or its effect 
on particular trades. 

That the refoi-ni is reall}" urgent is evidenced too bj' the fact that 
since about 1897 the Colonial Conferences, Colonial Parliaments, 
Chambers of Commerce in all parts of His Majesty’s Dominions 
(all of them in the British Isles), Trades Unions and Councils, 
County Councils, many Town Councils, Educational Authorities, 
National Union of Teachers, Scientific Societies, the Incorporated 
Society of Inspectors of Weights and Measures, the Institutions of 
the Professions and Trade Associations, &c., have passed resolu- 
tions favoui'ing the compulsory use of the International Metric 
System for all purposes at an early date. The Colonies are sure to 
make the change soon, but it is better to work the change from the 
heart of the Empire than from its extremities, if only the Mother 
Counh-y will “ wake up ” soon. Already about 300 Members of 
Parliament have signified their approval to the change. 

Although the reform has- been repeatedly advocated by Select 
Committees, &c., since i860. Parliament has so far only made 
feeble attempts to introduce the system by enactments, without 
having it used in the Government Departments. 

In 1864 was passed “ An Act to render permissive the use of the 
Metric System of Weights and Measures.” The Pi*eamble of the 
Act points out that it js expedient to legalise the use of the Metric 
System “ for the Promotion and Extension of our Internal as well 
as our Foreign Trade, and for the Advancement of Science," After 
I'eacling the name of the Act and the candid' admission in the 
Preamble, we might have expected something better than that the 
Act could only be used on paper, z'.c., invoices, &c., but the actual 
weights were not authorised. 

In 1869 the Standards Commission, in their second report, 
recommended the permissive use of the system in Trade. 

In 1871- Canada adopted similar, legislation to that of the United 
Tfcingdom. 

In .1878 the Weights and Measures Act embodied the 1864. Act 
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when it is anticipated that the Govern- 
ment will be alive to its responsibilities. 

The 1897 Act was one of those kind of reforming Acts which if it 
WM to be of any nse whatever, required propagathfg not only by the 

rSlianSi^f'^ V departments, a.ssisted iinandally 

A ; financial aid has been provided, nor the use of 

the Act encouraged by the Legislators who gave it birth and it his 

cannot individually adopt it 
<fhin ind dfe'hcnd-T^ required encouragement can be 

BStraSits ^ in the Government 

nliow the interests of the whole coramunitv or of 
of education 

SrS?islrr’o\™a£,rs'’rplrist “ brconvenience 

^'"T i^andicapping ourselves' bv retaining our nresent 
nlearnable system, the gravity must also be considfred oF intrS 
i”* which now are and in the near future mav be 

“fnShrlr 'T‘ -“-‘“and'SrSpt 

—SVowor S S 

in iSha tnni our thoughts to our responsibility 

sSiSSSSSs f ® 

the measures of extension "were included ^ 

use of this Act^ whic h has frustrate the 

to unify tlie existing ser weights aiif^efniSes ^Shich’"'"^ 

and Measures of Capacity Ulcotghoul it" vas“eSe!d”f„“''r"^®‘®“® 
haps impracticable to make the MetriF%^fcV it is per- 

hefore ii i, so in England 0? to in JXh,e!f tn compulsory there 
ry^lop, or place e.visting „kve w!gS'"a!!d taruSlouTS! 
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sistent buijis, wlien we are on the eve of a change in Engl? nd, which 
would necessitate a second alteration. 

But some things cannot wait, so in 1899 a Measures of Length 
Act was passed, attempting to consolidate the Guy into tlu; Imperial 
Yard, fractionally divided. But appjirently the Act does not refer 
to Laud Areas, and it is interesting to note, as shown on pages 161 
and 162, that the Hektar is the best possible land unit to replace 
the Biga,* The Metric system of count has however been recently 
authorised for imported woollen and silken yarns. nii 
, Whilst England has been acting half-heartedly in tie matter,, : 
and c.'.'tensive territories with vast populations added to thi Empire, 
including Burma, Nigeria, (See. (see Maps inserted and “Anglo- 
African Empire”), with the result that the cumbrous British system 
hcis ” followed the flag," the other nations of the Earth hare forged 
ahefid, held an International Conference on W'eights and hlejisures,. 
and adopted the Metric System : it is almost needless to add that 
none have regretted the course taken, as is shown by our Consulai' 
Kepoi'ts. ' ' 

This superior and decimal system is based on the same principle 
as existed among tlie Babylonians 2,000 years JJ.c., nameljh a rela- 
tionship between the measures of extension, capacity, anc. iveight^ 
a method that exists to-day in India. It is used by British Ldentists, 
Electricians, in Pharmacy, the Yarn Trades, in several Ptofessions- 
and Trades) and for Sports in: Up-to-Date Schools, whiht Parish 
and Town Maps of the Ordnance Survey are only waiting to receive 
tlie imprint of the Metric Scale, as shown on pages 144 to 147. 

The last remark will no doubt siu-prise many who bel eve that 
nothing will be harder to reform than our Land Measures.- A Sur- 
veyor, in reply to the question why the Metric Scales could not be 
shown on our Ordnance Maps, recently said : “There is «. method 
in uur madness. Think if England were invaded how confusing 
the scales shown on the Parish Maps, for example, would be to the 
Foreigners. Wliat would such scales as i inch to 3*156 ciiains or 
25*344 feet to a mile convey to their minds .? " The response was, 

“ You admit madness, then, but what about the method tliat puts 
these scales on for the guidance of our Volunteers (and children in 
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schools), and for the bench I of the Foreigner also inserts the little 
figures which Europeans of all nationalities would at once 
recognise as 4 decimeters to the kilometer ? ” This omission of the 
Government to use the Metric System in one of its Departments, and 
when so easily applied, is one r>f sev^-al which could be instanced 
Attention should be called to the detrimental influence the spell- 
ing hitherto ofteji used for metric names has had. Throughout 
this little work the words metre, litre, and gramme have been 
Anglicised into “meter,'' “liter," and “gram,” the spelling adopted 
by the Decimal Association,* a Society which has done much to 
bring the compulsory adoption of the Metric System within the 
range of practical politics. The pronunciation recommended for 
meter is as in gas-meter, &c., and for liter, leeter. The spelling of 
the prefix hedo and the arc measure are as in the Report of tire 
Select Committee of the House of Commons in 1895, and according 
to pronunciation thus, “hektoliter ” and “ hektar.” For phonetic- 
reasons also, as well as for symmetry of the Greek prefixes, the 
prefix dcca is spelt deka, a spelling which also di.stinguishes it from 
the soft-sounding Latin prefix, dcd. There can be no more objec- 
tion to these methods than Uj the transliteration by the French of 
the Greek word diilioi into kila, or the use of the words “ square ” 
or “ superficial ” in lieu of carre, or the English pronunciation of 
the word “Paris,” although similarly spelt. 

The question of the Coinage of the realm has also received care- 
ful consideration. It has already been pointed out that in the 
United Kingdom and Canada, Troy weight consists solely of tire 
Ounce and its decimal derivatives, and can therefore only be used 
for the precious metals, the more delicate Avoir, grain being em- 
ployed for weighing precious stones. ' But even the use of the 
Ounce could be dispensed with by defining the standard Sovereign 
as of exactly 8 grams, f and thus not onJj'' would one great ban’ier 
to the adoption of weights with Metric equivalents be removed, but 
encouragement would be’ given to substitute the J kilogram for "the 
Avoir, pound, the gallon (of 10 Avoir, pounds) following suit 


* London Chamber of Commerce, Oxford Court, Gannon Street, London, E.C. i'i 
t Present standard weight, ‘7 98805; maximum, S'ooioi 1 minimum, 7-0'5787. 
Abolition of Troy ’Weight was iir.st recommended by die Standards Commiissjon in f . 

1870, and the Metric System has been already employed for coinage by the Mint, as s' 
the easiest system, the occasion being the large is.sue of copper '“cash ” to Hong 
Long and China. 
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This adjustment of the Sovereign, which, as shown 
could be effected without any public loss or inconvc 
even greater importance from a coinage point of vie 
the^faet that nearly all Foreign gold coins are based 
weight of gold, and, moreover, in nearly every count 
gold coin approximating in value to the" Sovereign, as 
specially prepared Table of Foreign Monies. 

The extreme urgency of decimalising our coinage (rc 
by Select Committees of the House's of Parliament), 
against the continually growing Latin Union, is also t 
All that would be necessary to enable us to improve ou 
coinage count, would be the alteration of the name of t 
the minting of another coin to replace the threepennj 
the issuing, as time and circumstances permitted, of 25 
coins for every 24 handed in. . Another specially prepa 
inserted to illustrate how the new farthing would hf 
throughout the World. This reform, if carried out soc 
the final step towards securing the British Sovereign : 
national Monetary Unit instead of the Franc. 

The decimalising of the Florin also forms the or 
solution of the compulsory adoption of the Metric Sy 
Railway Companies, as shown under “ Combined effec 

The author maintains that if the Metric System were 
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pulsory for Railway Companies ; were adopted by 
England ; and shown on our Ordnance Surveys ; th 
very short time the system would be generally adopted 
the Empire. .1 

Under "Time” comment is made upon the Statut 
Days and the more equitable division of the year made 
the Colonies. Under “ Standard Time ” a suggestion i 
universally ref ening to Greenwich Time on all Cab 
obviate the paradox of receiving a telegram at an eavlie 
it-was sent. - ■ i 

The close of the last century will always be noted 
acceptance of the International Metric System of "W 
Measures by the people of practically all Civilised Nati 
the British ; {b) the coinage of monetary units alike in - 
fineness (although generally differing in name) in eleve 
countries ; (r) the introduction of the British Sovereign 
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hesitating to adopt a better Foreigners, although 
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Thisbookisdmdea imo p^clirectly connected with 

Sin" crth?e‘'weWs and^ measures, and their practical appiica- 
oomage, tunc, weigius Workshop, Class-room, Recreation 

few co,.ce„.i..g the 

F nnh-e vvSh would be affected by the Reforms advocated. _ 
ItSris often been remarked how scattered the' Bi it^h liinpne is. 
For the first time a “ Horseshoe” Mapof the Indian Ocean appeal .s^ 
Its Durpose is to show up how our weights, rneasures, and coinage 
vary ami also to indicate the lines on which the greater part ot the 

Emp’ire is destined to become consolidated, by pur^^^^ 

with other countries, of their territories lying w ithin the horsesnoc. 

ruiivSsal system of Weights, Measures, and Coinage will then 

* TXStaSfeS'loSli Africa the aalhor woaM poihl pul 
lint this book is if not the only book, the only cheap book giving 
teiS Xrtons'^rf to '^cape ■■ Land Measureah w,lh to 
Imperial and International Land Measures. Africa is a Lonhnent 
in which greater developments ai'e taking place now, and vviU he 

in the near future, than in any of the other Continents r a special^ 
ared Map of the Powers in Africa is therefore me ludecl in this 
t-book of ; information. The paid colQuied Red shows at a 
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commercial ' languag^ei’ pr, in the case of East Africa,^ 
onh Mf'ji'sui-pA. ' The other coloured parts alou 
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ith 


exchange. Lines of longitude are inserted every . 
Standard, Time, also referred to under “ The 
Empire.” 

Lastly', plans of Outdoor Games, showing Metric 
as well as Imperial, have been inserted, with the ho 
men will bring into the field of play a subject that ha 
much in the dusty archives of Public Libraries or t 
sactions ” of the learned societies.- Nothing would 
to familiarise the imagination of the people wi 
Denominations than their emplojancnt in the ganr 

The Author trusts this little work will be found us 
book of reference to Members of the Imperial and 
jnenls desiring reform, to Landed Proprietors, Pi| 
Commercial Men, Inspectors of Weights and ]Measii|r 
by Land and Sea, Teachers, and others. 

It has been compiled from Reports laid befoi' 
Parliament, from Imperial, Colonial, and Indian , 
ment, the British Pharmacopceia, and from infor 
furnished by the India Office, the Colonial Office, 
fessional and Commercial friends. To all these the 
tender his best thanks. 

The Surveyors* Institution, . 

West.minster, S.W. 

i/i/’ 04 . 
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These may be seen at the British Jlusenm, and ^ienerally in P 
Assize Coxirts, &e, A “ Chronoloftieu! Table and Index to the Statiji; 
all Acts relating to Weiithts and Measures are indexed) may be 
Majesty’s stationers (as below), the volume of Statutes in force 
Separate copies of Acts may be purchased, either directly or ttirW 
seller, from Eyre and Spottisw'oode, East Harding Street Fleet 
Oliver & Boyd, Edinburgh ; or E. Ponsnnby, ji6, Grafton Street, D 
The student should be aware that the system of : referring thiel 
solely to the year of a sovereign's reign, eg., 41 and 42 A'ict., insteaiji' 
in many books caused the date of an Act to be quoted one year 
- date. ,A Table of Kings and Queens of England is inserted pages 


iblie'. .libraries,;, 
!tes" (in which 
ibtained^bf His 
posting los. 6d. 
aigh any hook- 
Slreet, E.C. ; or 
■iblin. 

Iclate of an A.'t 
of tb'A'lD.,'-:ii'as 
m its actual: 
and 227. 
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weights and measures. . U 

The Administration of the Imperial Weights and Mldasures Acts 
is vested in the Board of Trade, Whitehall Gardens, I/bndon, S.W, 
(Standards OfHce, 7, Old Palace Yard, S.W.) 

Act 1S78 [referred to in snbseqiiciif Acts as the ’^jirincipal Act’*)* 

Sections ro to ■ 13 deal with the standards of .weights and 
measures, and these standards are mentioneil under the 
respective tables in this book, and on page 117. 

Section 17 relates to measures of capacity, and is referred to in 
this book on page sp.- 

Section 19 enacts that “ No local or customary nkeasures, nor 
the use of the heaped measure, shall be lawful ‘ Any person 
who sells by any denomination of weight or measure other 
.thsm one, of the Imperial weights or measures, or some 
HCuiltiple or part thereof, shall be liable to 
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Section 20 relates to Troy and Apothecaries Wei^its, and is 
referred to in this book on pages 78, 84 and 85. 

Section 21. A contract or dealing shall not be invalid or open 
to objection on the ground that the weights 01 incasuies 
expressed or i^eferred to therein are weights 01 incasuies of 
the metric system, or on the ground that “ decimal sub- 
divisions of iniperiJil weights and uieasnies, whothci 
metric or othez’xvisej arc UvSed in such conti'act oi" dealing.'*' 

Section 30. Weights made of lead or pewter must be wholly 
and substantially cased with brass, copper, 01 iion, and 
marked “cased”; but a plug of lead or pewter may be 
inserted if necessary for the purpose of adjustment, and for 

affixing thereon the Inspector’s stamp. 

Section 38 permitted the use of metric weights and measures 
for the purpose of science or manufacture, or lor any 
lawful purpose not being for the purpose of trade within 
the meaning of this Act (Purposes made general by 1897 
Act). , 

Schedules 1 and 2 describe the standards and enumerate their 
multiples and sub-multiples. _ _ _ : 

Schedule 3, giving the Imperial equivalents of metrical weights 
and measures, and the converse, is repealed by Act 1897, 
section 2, part 2.t 

The Act also provides for local ordinary standards, but not 
Metric, being kept by local authorities ; for the appointment of 
local inspectors; their duties, &c. 

For sections referring to Coin-Weights, see page 26. 

Act t88g. 

Section 2. The Board of Trade may “ if they think fit,” at the 
expense of a local authority, deposit with the local in- 
spector of weights and measures, copies of any of the 
metric standards. j: 


* This section permitted the use of the Metric System (also decimal parts of any 
Imperial denomination, whether primary or derived) upon Invoices, &Cw, but from 
1.878 to 1897 it was illegal to weigh or measure goods with Metric denominations, 
even for the export trade with Metric countries. 

+ For re-ison, see Introduction, page 13, 

) Author's Note. — if this had been made compulsory and at Government 
esepease the use of the Metric System would have made much more progress. 






IMPERIAL ACTS OF PARLIAMENT 


Section 0 enacts that “The Board of Trade shalt, from time to 
time, cause such new denominations of standards fcir the 
measurement of electricity, teiniieratnrc, pressure or gravi- 
ties, as appear to them to be required for use for trade, to be 
made and duly verified.” * 

Section 20 (r). All coal shall be sold by weight only, except 
where by the written consent of the purchaser it is sold by 
boat-load or by waggons, or tubs delivered from the colliery • 
into the works of the purchaser. 

Schedule i gives the Fees for verifying and stamping Weights, 
Measures, and Weighing Instruments, 

Act 1897. 

Section i declares egal the use of Metric’ Weights and :■ 
Measures for “every” purpose. 

Section 2, part i, provides that the Board of Trade standards } 
shall include standards of the meter and kilogram; and,’ 
part 3, that, by Order in Council, a new table of meti-ical - 
equivalents may replace the one given in schedule 3, Act : 


woode, Id.) were dated May 19, 189S. 

YARIOUS ACTS. 

Burgh Police (Scotland) Act, 1892, Sections 277, 4 
and 431. 

The Medical Act of 1858, 

This refers to the W, and M, used in Pharmacy (see 

The Bread Acts. 

These are all worded the same, except that the 1S22 . 
London only, the 1836 Act to Great Britain, and th 
to Ireland ; the sections too are a little differently m 


The Standards Office has 
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Act 1836. 

Skctions 3 and 4. Bakers may “ make ’ Brc 
or Size, but must “sell” it by weight only, 
Fancy Bread and Rolls.* 

Section 5. The weights used must be the 
gradations of same only. By the W. j 
Metric weights may be employed, 

W. and M. Act, 1889. 

Section 32. A baker or his servant maj’ refit 
sold from the cart unless the “ purchaser” 


Corn Returns Act, 1882. 

Section 8 provides that where returns of purchases of British 
Corn are made to the local inspector of Corn Returns in any 
other measure than the Imperial bushel or by weight or by; 
a weighed measure that officer shall convert such returns 
into the Imperial bushel, and in the case of weight or weighed 
measure the conversion is to be made at the rate of sijdy 
Imperial pounds for every bushel of wheat, fifty Imperial 
pounds for every bushel of barley, and thirty-nine Imperial 
pounds for every bushel of oats, 

COINAGE. 

Coinage Act*, 1870. 

This is a consolidating Act. 

Section 3 and the First Sciiedtjt.e | .fix the .standard fineness, | 
:ind the slnndard weight and remedy allowance in Grains 


fMPERIAL ACTS OF PARLTAMEMT 


vSiccrtON 4. Legiil tender ; standard .s^old cuius tr» 


Paper currency 


ty £20. 
[ominations, 
eign State, 
lyed, coined, 


silver coins to £2\ bronze coins to is. 
according to Acts relating thereto. 

Section 5. Prohibits other coins and tokens, Pei 
Section 6. All contracts to be made in Imperial cl 
unless in those, of some British. Possession or 
Sections. Standard “Gold” Bullion shall be as 

and delivered without any charge for such asstiy or coinage 
or for waste in coinage. Bullion inferior to standard can bo 
refused, but if superior to ■ standard, the ■ own sp to receive 
additional coins proportionately. 

Section rif (Regulations hy Pz-ociamaiion). 

It shall be hiwful for (His) Majesty, with the ajdvice of (His) 
Privy Council, from time to time by prodaiji-mtjon to do 
all or any of the following things ; namely, 

(1) To determine the dimension of and design fcjniiitany coin , 

(2) To determine the denominations of coins to| 

the Mint; 

(3) To diminish the amount of remedy allowed 11 


schedule to this Act in the case of any coin ; 


(4) To determine the weight (not being less thr 


(if any) speciliecl in the first schedule to mis Act) below 


which a coin, whether diminished in wai 


or otherwise, is not to be a current or a legal tender 


(5) To call in coins of any date or denomination 
coined before the date in the proclamatioi 


zliv amount ; 


be coined at ; 


by the first 


in the weight 


Iht by wear. 


(6) To direct that any coins, other than gold, silver, or bronze, 


shall be current iind be a legal tender for 


of any amount not exceeding the amounjt specified in 


( 7 ) 


the proclamation, and not exceeding fiv^ 
To diz-ect that coins coined in an}' foreign 


be current, and be a legal tender, at suclh rates, up to | 


such amounts, and in such portion of (H 


dominions as may be specified in the ni'pclamation ; f 


•-0 the weight 


due regard being had in fixing those rates 
and fineness of such coins, as compared the t. uiTeiic 
coins of this realm'; 


pr any coins 
mentioned ; 


the payment 


shillings : 
country shall 


iiU Majcst>'-i 


f The. free ».iaage of , sliver has aot beea, allowed since i|i6, , , 

t This section is ijuoted word for word, as apparently It enables Coinaige | 

to be introduced by Proclamation (see page 103). 
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(8) To direct the establishment of any branch of the Mint in 

any British possession, and impose a charge lor the 
coinage of gold thereat ; determine the application of 
such charge ; and determine the extent to which such 
branch is to be deemed part of the Mint, and to which 
coins issued therefrom are to be current and be a legal 
tender, and to be deemed to be issued from the Mint : 

(9) To direct that the whole or any part of this Act shall apply 

to and be in force in any British possession, with or 
without any modifications contained in the proclamation ; 

(10) To regulate anv matters relative to the coinage and tlie 

Mint within the present prerogative of the Crown which 
are not provided for by this Act ; 

(11) To revoke or alter any pi'oclamation previously made. 

Every such proclamation shall come into operation on the date 
therein in that behalf mentioned, and shall have effect as if it 
were enacted in this Act. 

Section 12 relates to the “trial of the pyx,” or pix, ;x’., trial of 
the weights and qualities of sample coins previous to issue. 
Section 14. The Chancellor of the Exchequer is Master of the 
' Mint. " 

Section 16. Standard trial plates, &c., to be in the custody of the 
Board of Trade. 

Section 17. (Partly repealed by Sec. 8, W, and M. Act, 1878 ; 
see schedule thereto). The Mint copies of standard weights 
to be compared annually with the Board of Trade standard 
weights.’-' . ' . ' ■ 

W. and M. Act, 1878. 

(Sections relating to “ Coin- Weights,” and therefore only in- 
directly to “weights of coins"; that ;is to say, the weights 
referred to below may be made of brass ■ or other metal. The 
Board of Trade standards ai'e made of gold, palladium, silver, 
and bronze.) 

Section 8. Coin-Weights of other denominations than those 
mentioned in the Second Schedule, may be ordered to be 


made at the discretion of the Board of Trade (see Coin- 
Weights, page 95). . 



ACTS OF PARIJAMEFf'. 


Coia-Welchts not less in weij^ht tmin ine \\n^nL 
htest coin for the time being' (legally) qirrenij shall 
id bv the Board of Trade, and not locallin ^ 

The custody of standards renaains wjtlji the Boaid 

Quinquennial verification of Boa 
s With those standards walled-in in t 

Regulates the Fees for verification of Co n- Weights- 

. Vic., chap. 41. 

Prohibits the importation of silver coins of the 
;lo\v standard weight. 


of Trade 
Houses of 


OF PARLIAME3SIT, &c., OR WEKxKiTS ARB 
MEASURES OF THE PRIRCIPAL 0¥ER-SEA 
DOMIRIORS. 

GENERAL REMARKS. 

e W. and M. Act o£ the Imperial Parliamert, in .so far 
^st as it relates to the standards of weights and lueasurp, is 
WtIK' I he basis of all the:Weights and Measures icts of the 
: 5 pal^CoIonies,' with the exceptions and additions hereinafter 
lonfid or referred to m ,th6 Ttihlcs. • i-i ju 

is often not dear from the Acts themselves u hethex the 
ic System is authorised in a particuhxr Colony* or noq 
udh speaking generally, it • is considerably uicd in the 
nies! That is to say, 'by some Acts the only stau^rds pei^ 
■d "are those mentioned in -the Act or Scherlu e thereto 
? others are added, by .the' Governor, Goimn ssxoner of 
Id Revenue or otha*' ddeor. Other Acte al Hie sta» 
from lime to time" im'me .in the UmM I£,ngdom aiid 
foreSoohtedlyind'uaeae Metric, whilst m some Colo lies 
mssed lone .em end wMC* allowed all alandar* “now m 
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as irom lime to lime “in use” (but not necessarily aulhorised) in 
adjoining Colonies. In one Crown Colony laws passed in Eimland 

certain conditions, in the Colony if circumstances 
pemnt. And so on.- 

that other countries ha^'e considered their 
^ sufficiently important matter upon which 
inonih Commission, the subject appears urgent 

eaiough foi an Inter-Coionial Conference to meet solely upon If 
w c,n rfrew up a Model Weights and Measures ’Bill 

for submission to the respective Governments, the weights and 
measures m every corner of the Empire would be placed on a 
S adopting a decimal system, 

i) m Ide Tile standards should be the Lame ; 

SaSffiallv i L “ ' Ct-) be standard at 

InY Y tempera Lire ; (d) with similar gradations ; 


^la { 6 ’) Identically described. It would perhaps be even more nrac- 

o tonThe “iSi “‘f “”1 Ovc-r-Sea SmlnS, 

Ct,c.+ Council empowered to ■ pass a Metric 

System Act, applicable to the whole Kmph-e. 


: . Empire. 

Copies of all Acts, Prodiiniations, &c., nffecfiiig WcP'Iifs t 

eToTc;nr4''yr;?Y’'«'- ^f-feclLol Ythe 

soediw r aa ' ’’ 'I*®" t'lc Public Lihraries 

rat Printed purchasable of the 

“‘"'"cs are givea below; but It will bi 


CANADA {Gov; Printer : S. E. Dawson, Ottawa). 

Chapter 104 of Revised Statutes, 1886. 

Section 12. In the Province of Quebec the measures o 
■ "Prldncf emnprised in those part 

fbnii K the seigniorial 

S tbiJ measures.! • • . Provided that the pn 

'■ * The territorial measii 

, ench toise 2md;*eir’ Uj 


; those used for the meter, kiloftram, &c, 



COLOuVIAL ACTS OF PJTLhU/FJTT 


Sections 23 and 35 arc idenlica} in siihsLanca \vUh Sectio 
and 38 of the Imperial Act of 1878,* referring respectiv 
Imperial decimal denominations and Metric dcnoinins 
for certain purposes. 

Section 55. The capacity of casks containiiiff liquids snbj'i 
excise must be legibly marked on the a sks in galloiii 
favh of a gnlloii, before delivery to i.he purcliaser 
Chapter 17, 1889), , 

ScnEDUX.E 3 c.xpresses the equivalents of staiulard denomlna 
. in naetric terms.f . , | - ^ - 1 

Chapter 30, 18981 Statutes revising weights of standard bu$ 
„ 28, 1899 !■ bundles of hay, &'c., also fixing measureir 

„ 26, 190 1 ) of a barrel of apples and danAird weigh 

other commodities. •. s 


NEWFOUNDLAND (Gov. Printer : J. W. Wiibei-s, St. Johrf 
Newfoundland). | 

Chapter 102, of Consolidated Statutes to 1892. ‘ ' 

Section i. The standards are the same as av^re fixed in i 
land by 5 Geo, IV,, chap. 74 (1824), an Act repealed s| 
those .standards were destroyed in tlie fire at the Hous^ 
Parliament in 1834. | 

The Coiony’.s standards therefore include the- oM Troy pou 
no longer an Imperial standard, and the Troy onr ce is still dtvi 
into dwts. and grains instead of decittiiillv, as is correct;, 
England. The old heaped measure also still surwea, \ 

Otherwise the standards of the Colony are equal to the pres 
Imperial standards (which were made cciual to hose destroy! 
but do not include the Metric. ) 


COMMONWEALTH OF AUSTHA 

By “The Commonwealth of Australia Const 
(63 and 64 Viet., chap. 12), section 51,. the Comi 
ment is empowered to make laws for the w! 
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respect to (para. 12) currency, coinage, and legal tender, and 
<para. 15) weights and measures. 

Author’s Note.— JA firc is a great likelihood of Decimal Coinage 
introduced shortly, and the Metric system being made coni- 
fnlsory after two years. 

In Western Australia the short cwt. and ton must be used for 

Victoria and Western Australia still make the Troy pound a 
pnraaiy unit ; New South Wales and Queensland use the old dwt. 
South United Kingdom, Canada, 

thereof ^ ’ only the Troy ounce and decimal part.s 

New South Wales and Queensland allow “other weights and 
standard of the United Kingdom ” from time to 
and it S <^I®Posited as standards by the authority of the Governor, 

denomin.H^n f ^ standards have been 

purposes m the United Kingdom since 1807. 
ine weights of standard bushels somewhat differ throuo-hont thf--^ 

Co"imc,nweaIth(seeWheivl.Barley,andoSs,p; 7 e 75 ^ 

“some" aliquot part of the pound mi.y 

The following are mostly from Consolidated Statutes • 

Yictoria (Gov. Printer : R. S. Brain, Melbourne). 

. Weights- 'and. iMeasuresiAoti'. 

“ Winchester Bushel” and “Scotch Ell ” 

New South Wales (Gov. Printer : W. A. Gullick, Svdnev) 

Law IQ of 1898, • 

' Law 34^14®°''' Brisbane). 

Law 18 of 1898. 

Agricultural Produce Act, 1866, 





COLONIAL ACTS OF PARLIAMENT 


Western Australia (Gov. Printer : R. Pcther, Iferth). 

Law 2 of 3 Will, IV, (repealed except Se<ltion it, wei, 
bread). 1 

Law II of 1899. I 

Tasmania. , | 

Law 3 of 1834. 1 

Law 29 of 1891. j 

NEW ZEALAND (Gov. Printer : Jolin Macfcijy, Wellingtot 
Law 30 of 186S, I 

Sections. The “Winchester Bushel” ;[i|d “Scotch 1 : 

abolished. \ 

The short cwt. and ton are allowed for Hour, fflc. , f 

The old Trny pound is .still made a primary lujit. 

Law 27 of 1877 (Financial Arran^fcnient.s Act), Section 9. 

Law 7 of igoo, ] 


Law of 1903. According to latest advices the foregoing ^ 
recently been repealed, but copies of the Act are nd: 

. available. m , : • r 

Clause 25 of the Bill aut]jori.sed the Goverr or to declarf 
“ Proclamation,” that the Metric Weights and Measures^ 
be the only lawful weights and measnrqs in the Co| 
from the date named in the prodaraalion not sooner " 
January i, 1906. 

Bui strange to say, this Progrc.ssive Act does not pej 
the use of the Metric System in the meantime, and it;- 
retains the Troy Pound, and also the square perch, althd 
the lineal perch is not mentioned. The bushel is only!, 
ferred to in the schedule of fees for verification. ; 


CAPE COLONY (Gov. Printer : Capetown). 

Law II of 1858. 

.Section 2. The primary standards are the same as' were fi: 
England by S Geo. IV., chap. 74 (see notes on the 
foutidland Act, page 29, and the “ Short ” Ton, page 70) 
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Section 3. The standard bushel is fixed at aaiS'igi cubic inches, 
equal to 8 Imperial gallons.* 

Sections. All weights commonly called ‘'Dutch weights," 
and the "Ell," “Old Gallon," “Schepel,” and “ Mukl," arc 
abolished and declared illegal ; but nothing contained in the 
Act in regard to the measures of extension shall apply to any 
land, or any sale thereof. 

Section 9. The “hundredweight" shall be taken to mean 
100 lbs., unless agreed to the contraiw- 

ScHEDUDE : Decimal parts of the avoir, pound are allowed. 

Law g of 1859 ('a short Act of one Section). 

The unit of land measure of the Colony is, and shall be, a 
foot of such length that one thousand of such feet shall 
be equal to one thousand and thirty-three English feel, as 
now by law defined and established for lineal measurements 
in England. 

Law 15 of 1876, 

Law 33 of 1895 (Public Markets Act). 

Cereals, &c., above 50 lbs., to be sold at per roo lbs. 


' NATAL (Gov. Printers : P. Davis and Sons, Pietermaritzburg), 
Ordinance ii of 185a. 

The Municipal Corporations Act, Law 19 of 1872, Sections 66 
to 70. 

Section 70. The Imperial weights, scales, and measures of 
Great Britain shall be the standard weights, .scales, and 
measures to be used in every borough. 

Act 39 of 1884, Section ,11, 

Author's Note. — Afpnrmtly the Intpcrial standards '^'from time 
tu time ” may be used, and therefore inclusive of the Metric. The 
short cwL and ton are customary, but apparently unauthorised. 
‘Standard weights are fixed for certain staple commodities. 


COLOmJL ACTS OF PARL, 


THE TRAHSYIAL. 


“The Statute Law of the Transvaal, " as tra 
(Waterlovv and Sons, Ltd., Printers, London 'V^'' 
Law 2 of 1874. 

Section 2. The standards shall be the sam 
the Colony of the Cape of Good Hop 
State, and the old system is abolished. 
Section 6. “ . . . nothing herein shall ar 
land.”* 

; Section 15 refers to “muids” and “bucket 
Market Authorities since the Annexation 
Municipal Proclamations and Ordinances I 
:: fixing the standai'd weight of the “ ba^£ 
. commodities. , 


nslated by autl 
ill, London, E, 


as then exist; 
and Orange 


ply to any sa 


abolished b 


[live been pub!: 
t” of certain s 


ORANGE RIYER COLONY. 


“ The Statute Law of the Orange River Colony,” as translate 
authority (Waterlow and Sons, Ltd., Planters, London 1 
London, E.C.). 

Law 25 of 1898, 

Section 2. The standard.s shall be the same as then existir 
the Colony of the Cape of Good Hope. 

Section 15 abolishes the weights commonly called “ D 
weights,” as well as the measures “EH,” “Bushel," “Mt 
and “ Old Gallon.” 

The Cape Land McasLirements arc used. 

Municipal Proclamations and Ordinances have been publk 
fixing ' the standard weight of the “ bag ’ of certain sfc 

■ commodities. 


RHODESIA. 


Ordinance 3 of 1891 (Cn/i? Government Gazette, Septembe 
189 1). 

The standards arej the standard coinage, weights and meas| 
from time to time in “use” in the Colony of [the Cape of 
Hope. 


* The Capa Land Mcasuremeula are used, and latterly the Metric measurenl 
were often used for Mine Surveys, &c. ; 

ci 
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8liCTiO-V 3. The standard bushel is lixed at 22iS'i9i cuijic inches, 
equal to 8 Imperial gallons.* 

Sections. All weights commonly called “Dutch weiglits," 
and the “Ell,” “Old Gallo]i,” “Schepel,” and “ Muid,” are 
abolished and declared illegal ; but nothing contained in the 
Act in regard to the measures of e.xlension shall apply ti) any 
land, or any sale thereof. 

Section 9. The “hundredweight” shall be taken to mean 
100 lbs., unless agi'eed to the contrai'y. 

Schedule ; Decimal parts of the avoir, pound ai'C allowed. 

ILav/ g oi X85Q (a short Act of one Section). 

The unit of land measure of the Colony is, and shall be, a 
foot of such length that one thousand of such feel shall 
be equal to one thousand and thirty-three English feet, as 
now by law defined and established for lineal measurements 
in England. 

Law IS of 1876. 

Law 33 of 1895 (Public Mai'kets Act). 

Cei'eals, &c., above 50 lbs., to be sold at per 100 lbs. 


NATAL (Gov. Printers : P. Davis and Sons, Pietermaritzburg), 
Ordinance ii of 1S52. 

The Municipal Corporations Act, Law 19 of 1872, Sections 06 
to 70. 

Section 70. The Imperial weights, scales, and measures of 
Great Britain shall be the standard weights, scale.s', and 
measures to be used in every borough. 

Act 39 of 1884, Section ii. 

Author’s lAorv.. —Apparently the Imperial standards "from lima 
to time ” may he used, ami therefore inclusive of the Metric. The 
short cwt. and tun are customary, but apparently nmitithorised. 
Standard, weights arc fixed for certain staple commodities. 


In the United Kingdom in 1S90, the In3peri.^l gnlion was dc-ciartd to hi 
cubic inches: S of these would be equal to 2319704 cubic inches. 


COLONIAL ACTS OF PARI. 


wAment 


THE TRANSYAAL. 

‘;The Statute Law of the Transvaal ” as t 
(W aterlow and Sons, Ltd., Printers, London 
Law 2 of 1874. 

, The standards shall be the sail 
the Colony ot the Cape of Good Hd 
system is abolished ^ 
^ ^^iancL'* ' ■ • herein shall 

and “ bucket 
'^“‘•^oiaties since the Annexatioif 
Municipal Proclamations and Ordinances 
h.xnig the standard weieht of the “In 
conimoditie.s. 


wm 


ORANGE RIYER COLOn|. 

Orange River Col 


and Sons, Ltd., Priiltei’s, London 


■ai|islated by aut 
London, E 


nq as then e.\'ist 
:pq and Orange 

apply to any st 

ets I’ abolished 1 ; 

|n^ve been publ 
J’l of certain 


:t|n3f,” as trahslatt 


authority (Waterknv 
London, E.C,). 

Law 25 of 1898. II 

Skction 2. The standards shall be the same as then existii 
die Colony of the Cape of Good Hope. 

'^wpfo-lin weights eoinmonlv called “D 

and nkl GaSl“’ “ M' 

Land Measurements are used. ll 
Municipal Proclamations and Ordinances have been public 
h.\jng the standard weight of die “bag” of certam st 
-commodities. ■ ■ ?■ - ,r ■ , ,s| 

RHODESIA. 

^ L’crac;7//;/e«/ Giucltc, vSeptembe 

1 he standards arc tiie standard coinage, weights and me isi 
Lom dme to time in “use” in the Colony ufihe Spe of G 

wcre?:fan"^s\^!l1C?S^ f ifetTFc 


C 



BASOTSBLAHD. 

Proclamation 18 of 1901, Clause 33 [Cape Gorcntiiicir! Ga: 
8370, September 10, 1901). 

The Imperial standards are adopted, and therefore inehide 
metric (W, and M. Act, 1897). 


SOUTH NIGERIA (Guv. Press ; Old Calabar, South Xi, 

W. and M. Proclamation 7 of 1901. 

Section s. . . . and anj’’ weight being “ any ” part or 
of anv of the said avoir, weights may be used. 


CEYLON (Gov. Printer : G. J. A. Skeen, Colombi.i). 

Law 8 of 1876 as amended by I^aw 14 of 187,8 (both pi'oclaimeit 
May I, 1879). 

vSection I. 1 ,’he standards and gradations are solely those 
. . . mentioned in the Schedule of the Act, being the same as 
were established by iS and 19 Viet., chap. 73, and ^ Geo, {V , 
chap. 74. 

(See Notes on the Newfoundland Act, page 29.) 


The standards are solely those mentioned in the Schedule, bein 
the same as were fixed by 5 Geo. IV,, chap. 74. 

(See Notes on the Newfoundland Act, page 29.) 

BRITISH HONDURAS. 

Chapter 61 of the Consolidated Laws, published in 1887, 
dhe only legal standard.s are the “ordinary ” Imperial standant 
(It piesent in use in Great Britain. But according to the CmnimX 
Stoner s Xotes at the commencement of the Voluine of Laws, undet 
cerlam conclittons, and if circumstances permit, an Imperial statute 
may come into torce within the Colony after the lapse of Iwelyt 
.months from the date of the passing thereof in Engkuid. 


INDL-m ACTS OF PARUAIilENT 


Author’s Note, — In this xvay the Metric System (Imperii 
1 ^ 97 ^ may have come into force in the Colony, but tin 
ordinary" •would probably not inclnde iht Metric stair 
although they were Board, of Trade standards when the Laws 
Colony ivere consolidated. 

EXTRACTS FROM THE ACTS BELATIHG 
WEIGHTS AND MEASURES IN INDIA. 

The Acts may best be referred to in the Record Oftice a 
India Office, Whitehall, London, S.W., which will also supj 
list of official agents throughout Europe from \yhom the Acts 
he purchased, ” i 

INDIA;* 

Act II of 1870. (A vetoed Metric System Act.) 

This was an Act to establish the Metric System of Weights 
Measures throughout India. It became law, but being vetO( 
Whitehall, by the Secretary of State for India, because it inci 
measiu'es of extension, bad to be withdrawn; ‘ 

Act 31 of 1871. (. 4 ii unsanctioned Metric S\'’stein Act.) 

“The Indian Weights and Measures of Capacity Act, if 
The Aheeroy, Lord Mayo, was murdered before this Act was ; 
lished in the Gazette of India, and as some donpt seemed to 1 
whether the use of the Metric System was yet permissive. 
Author wrote to the Secretaiy of State for India and receii'ed 
following reply, dated 8th September, 1903, through the Reve 
and Statistics Department : — 

“ , . , . the Government of India has never but into foi’ce^ 
provisions of ‘The Indian Weights and Measures of Capa 


, Pitt’i} India Act, 1874, established the supremacy of tlie Presidency of “ Benj 
and sanctioned the now historic phrase," The Governor-General iix Coundii' 
applying to flie Supreme Guvenuneat la India. 


• MAJiTIN\S T.-lJiLES 




Act, it^7i ’ (Act: sxxi. of 1871), and : therefore neither the units 
dehned in the Act, nor. the multiples and suhnuiltiples thereof 
have been brought into use.” ’ 

“ I may add, however, that as an exceptional ca.se, the Govern- 
ment of India, in the yeai- 1902, authorised the admission at Indian 


Author’s Note. — The idea of the Act was cvidcuiiv to put the 
IV. ami il/. throughout India on a nuiform basis (see page 158 ) and 
the tact that successive Govcr 7 tors-Gcncral in Conneit have with- 
held it from notification in the Gazette of India, is probably because 
the benefit of the Act has been frustrated throiigh the failure of the 
Imperial Partiament to adopt the Metric standards as 'the only fe>>al 
standards in the United Kingdom. '' 


The following are a few notes upon the Act, in case it should at 
any tiine be notilied in the 


Section i. The Act would extend to the whole of British India'’ 
(but Burma was not annexed in 1871). 

Section^ 2 and 3.. The primai-y standard of weight would be the 
ser, and of capacity, a measure containing one such ser 
01 water, and hence ahso called a aer.f 

defined as equal to one kilogram,” 
xlie ser measure ” would therefore be equal to one “liter.” 


Section 4. The . gradations of these primary units would be 

■ ■ decunal.ninless othervvise notilied in the Guerf/t,’ India. 



step backwards for India to be dowly tatrodu^tbe is a 



INDIAN ACTS OF PA ELI AMENT 



Section 17. Where native weights or measures of capacity 
values differing from the general value in India, the I 
(loverninents would bo permitted to prepare a local tat 
. equivalents with the Metric stanclardsL 11 s 

Act 2 of i88g. I II 

“ Measures of Length Act." 1 11 

This Act was brought into force on 15th fune, 1889 (see Gn 
of India, 1889, part i, page 305) and by Act] 13 of 1898, sectie 
extended to Upper Burma, except. the Shan States. 

Sections 2 and 4, The primary unit is the Imperial standard ’ 
which is subdivided into Imperial fcetiand iiinches, and t 
are the only legal standard measures of length. ( 
standard or true length at 85° Fahr.) 1 11 ^ 

.‘Vuthor's Note. — Nothing is said abomt snfcrficial or c 
vicasitres. " 1 11 ’ 

Act 18 of 1889. 1 11 

" Central Province Municipalities." 1 11 > 

Section 84. A committee (municipal committee) may from t 
to time at a special meeting make rules (after previous pub] 
tion) consistent with this Act . , . (d) for prescribing 
.standard* weights and measures to be used within 
, Municipality. ... ■ . ■ .■ll■■■" . .■■■■.■. 

Bengal. 

Act 4 of 1866. 

“ Calcutta Police Act." 

Section 55. Tlie Commissioner of Police shall keep in his Ofi 
standard* weights and measures ; and weights and measu 
shall be held to be false when they do not agree with .si 
standards. 

'i‘ The Author is conDimnicalini; with the GovcmmeiiL of luclia, to asccrtaii 
these standiird.s are based on Native.deijominatioiis, or a(-e ooi|ies of the ordiii 
Imperial Standards, or include both. In tlie nie.antiine, it seems that in additior 
certain ordinary Imperial standards, the Assay Masters of the Provinces have 
their Iceepin.!' standards of the Tola feqital in weight ti) the Rupee coin) r 
decimal derivations of same, also of the Ser. Tlie series adopted is 6, 3, 2 
(sec '* Serie.s,” page 1 14). 




Madras. 

The sections below mentioned are of the same substance as 

Ihe above-mentioned sec. 55 of the Calcutta Police Act, the lalse 

wei.£;hls and measures being destroyed. 

Act I of 1884. 

“ Madras City Municipal Act.” 

Section 354 

Act 3 of 1888. 

“ Madras City Police Act.” 

Section 32. 

Bombay. 

Regulation laof 1827. 

Section 20. (In force in the whole Bombay Presidency, except 
the Scheduled Districts : also in force in Sindh.) The Dis- 
trict Magistrate shall keep standard.s* of such weight.^ and 
measures as are used in retail dealings throughout the 
districts under his Charge, and they shall be open to the 
inspection of any one who may desire to examine them. 

Act 3 of 1888. 

Section 418 (i). The Commissioner (the Municipal Commi.s- 
sioner for the City of Bombay) shall from time to time 
provide such local standards’* of weights and measures as 
he deems requisite for the purpose of verification of weights 
and measures in use in the city, and shall make such arrange- 

. ment as he shall think fit for the safe keeping of the said 
.standards. 

Coinage and Paper Currency Acts of India. 

Also see Indian Money, page 1O6. 

Act 23 of 1870. 

“ India Coinage Act, 1870.” 

This is a consolidating Act, and is now printed as modified up to 
June 27, 1893. 


See note on previous page. 
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INDIAN ACTS OF TAKLIANENT 


SitCTioN 12 iri repealed by Act 22 of (■^ce also Ad 
1899 as amended by Act 7 of njool, winch makes the 
Sovorei.cta legal tender, concurrent with the Rupee, 
rate of 15 rupees to the sovereign. 

Sections ipto 26 referred to Bullion, and are repealed by A 
1893, which stopped the free coinage of ^ilver. 

•Act' — 'of.i'SSa. ■■ ■■ 11 II : 

“ India Paper CiuTencv Act, 18,82.” 

PFhis is; also a consolidating Act, anci is |il|f> now pi'inil 
modilied up to June 27, 1893. jli i 

The Act has been amended hv Act 22 cif 1809, wliich penni 
cuiTency notes to be paid in gold as well .ts ijiver, at the i 
lifteen rupees to the sovereign. 11 111 

Section 19 provides that the whole aniciunf of the coir 
bullion received under this Act . . . fur currency notes 
be retained and secured as a reserve to pay those notes 
the e.NCeption of such an amount nut c.vcecding lOO* ni 
■: of TupeeSi. ■ "! ■ > 

Act 8 of 1900.' ■ ■ II' 111 ■ ■ ■ 

“ Paper Currency Act, 1900.” 

Provides for a gold reserve for the paper currency ; the hr 
its duration has been repealed by Act y of 1002, mi dial ji is 
a standing' Act, 


MARTIN'S TABLES 



MEASURES OP EXTENSION. 

LINEAL MEASNBES. 

Imperial Measures. 

The Meter* wnth its Decimal derivatives, bj' Act of 1897 ; and tfie 
following 

(Primary Unit—the Yard. See Act of 1878, sections 10 and ii 
The yard js about 10 per cent, less than the Meter.) 
f ^ " l inch, /». or " 

t* 12 inches " = I foot, /I. or ' 

3 feet : = I YARD 

I I Also for Land only. 

Yards = / I chain, c//. 

^ (of I'oo links, /A’., , 

i 7 ho yards or 80 chains = I mile, OT. , 

[And the following iwn-essentiaT' Land mcasurcmcub.) 

'in. yards , =? i pole,,rod oryierch, /i, , 

40 poles =;= I furlong (or -Jth mile) /«r. 

* Notes. 

(. ^ Standard Inch at the Board of Trade is “divided into 

12 duodecimal, xo decimal, and j 6 binary equal parts.” This snh- 
v division is adopted by South Australia ? in S.juth Ni^rc-ia iL 

'^kgfiths only ; and so on. In Hue work, unless 
, tlu. Metiic System is used, manulactiirers arc driven to usf 

, unstatutory centesimal subdivisions, le., there is no statuhu-v 
I , standard to check these fine subdivisions by, e.vcept in'cin id-i 

, where the inch is divided info tenths and lumdredfhs hv law 

u J ..'i::-, . __ Our system of denoting feet and inches with douhle aiid sin«1,. 
ticks, or dashes, has often led to mistakes being made when fittings 

■ of engines, &c., have been ordered. Thus I3'^mi‘>-ht he ni£ aken 

■ ""tLe^ UN^ millnneters could not be mistaken for 1,7 millhnetL. 
jtHL CHAIN.— The divi.sion of the chain into too links, each of 

' np- mchea, was anthorisea by Order in Cmmdl dated 


LINEAL ALE AS URES 


'system of count” in the Yari 


Approximately the chain is equal to 20 meters, ai d the link to 
decimeters. 

Ordnance Surv'EY Maps,— The Neve Town Mips are plott 
to a scale exaetly equal to 2 meters to the kilomerer ; whilst tiiat 
the Parish Maps is exactly equal to 4 decimeters to the kilomet 
(see “The Ordnance Survey,” page 144). 

It is interesting to know that the old London or Spman mile w; 
1,000 paces ; and that the old English mile was of ii| furlongs cat 
of 10 . chains, and the chain was equal to jo fathoms. In the iiftoenl 
century, the yard was approximately equal to tl|p 
pendulum vibrating seconds of mean time,, ifea., nameU% 3ifl 
present inches, f.r., approximately i meter. 

For “ Our Muddled Measures of Length ” see pwe 48, and th 
proposed “ Railway' Mile,” page 148. It : 

Metric Measure is used in the “system of count” in the Yari 
Trades.'. ■ t ''ii ■■ ■• , 

Nautical Measures. 

Nautical Measurcss, like tlie tlieorctical Mtlric nieasures, are derived frorc 
the subdivision of the Earth's circumference. They . are not r&eiTed to. in anj 
Weiglits and Measures .\ct, excepting that tlie Euilioin, aitiiough not a statutory 
standard, appears in a Metric table of ccunparisons, as 6 feet, for practical pur- 
poses the nautical fathom m:ty he. taken as. this length, but let us kee exaetly what 
it i.s. 

A circle is divided itit<J 360 degrees, each of which is divided into do minutes, and 
and one of lliese minutes ou the Earlh’.s surface is tilhera nautica! or a geographical 
mile, again divided into 1,000 parts called fathoms. 

The nautical and gcograpliical miles would be of equal length, if the Earth tverc 
a perfect sphere, but at tlie equator there is n belt of ni,'itlcr'i3i} miles in thickness 
all round tlie Eartli, called tlie Equatorial protuberance. 

A nautical mile is defined :is the leiiglh of a niiiiutu of arc of tlie nieiidian, f.c, 
.longitude. _ ' ■ • i 111 

A geographical mile is defined as the lengtli of a niinule of arc tnea-sured on tiie 
Eartli 's Equator (see pa,ge at.s). 

These miles are often called knots, but a knot is (ho unit of velocity used in 
navigation. Thus a “log” or lloat is llinm-n into the sea attached to a cord oi log- 


Isiodty used in 
b :i cord oi log- 


line wound on a reel ; the log remaining at rest, the cord is paid out as the ship 
traveiSj usiraliy for a period of 30 seconds or i-raotli 'of .an hour. To .facilitate the : 
jneasurenicnt of the cord paid out, and thu.s ascert.ain the speed of travelling, the 
cord ha.s “ knots " in it, at i-icoth of a nautical mile apart (alunit 50 0 feet or' 13-43 
meters) so that the number of knots paid out in the 30 seconds is equal to the 
number of nautical miles per horn- at which the .ship is travelling. Most ships now 
carry a patent log. 

Fathoms are used for depths; cable's lengtlis for siiip's distances from one 
another, &c. - ' . • 


.]/. ■} A' TIN'S TABLES 


Approximately, 6 nautical or geographical miles are equal to 7 statute miles ; also 
to about 1 1 kiloineter.s. 

If kilometers were nsecl for estimating marine distances, instead of these miles, 
and the cord was siiniiaiiy paid out for 30 seconds, the knot.s in it would be I'laoth 
kilometer or K'3 meters apart. See French Angular or Circular measnrt=!, page 169. 

TABLE. 

6'077 (Jongitiide) or 6-087 (latitude) feet*— i true nautical fathom, /a* 


100 fathoms 
10 cables’ lengths 1 
oy 1,000 fathoms 
oy 1-151 stat. m. j 

60 nautical miles ]_ 

ur 69-05 stat. m. 1 

60 .tieographical miles 
or 69-17 slat. m. ) 

360 dej:,n-ces 


I cable’s length 
I nautical mile ay i minute 
of arc of longitude, commonly 
called a “ knot.” 

r degree. 

I degree, of 
Equator. 

The Earth’s 


latitude at tlie 


circumierence. 


Cape Lineal “Land” MeasupeSi 

Unit, the Cape foot. Basis 1,000 Cape feet are equal to 1,033 
Imperial feet (Act 9 of 1859, page 32). 


1*033 hnpeyial inches 
12 Cape inches 
12 „ feet 


I Cape inch.-f- 
I „ foot. 

I „ rood (practically obsolete) 


5111-326 Cape feet | ^ t mi-aerial mile ^ 
ur425-9q._t „ roods J - ^ ^mpuiai mile., 

, 1 hour’s riding = about 6 miles. 

, 12-396 Imperial inches — 1 Cape foot. 

1033 „ feet -- T.ooo „ feet. 

And appyoximatcly 1000 „ „ = 968 ,, „ 


The .Admiralty adopt a basis of the " mean ” diameter of the Earth, and obtain' 
fi.oSo feet or 1-15 stat. m. = i Admiralty knot ; undoiibtc'div this- is the best, for 
ships do not travel ahvay.s due North' and South, or East and West along the 
Equator only. 

•1 As the Cape lanual Measures are only legal for land, and Surveyors divide the 
foot decimally, the Capo inch is only used (and that seldom) fnr'phdthig, See 
“ Note” on page 40. 

t Miles are not spoken of by the Mufcli farmers. 


limeal J/Eas cees 


i he stands at Johannesburg and most Tr 


- .n-'»winesDur£f and most Trs' 

are also ailp^ui'mafely'' 


|vaal towns 


Joo or 100 X 
fur every 50 C 
p. 50 Cape t 


Quebec Lineal Measures. (For Certain Lands Oulv.V 

TapQ Imperial inches = i BVench or » e ' j. 

iS .Frcneh feet^' :■ : ^ ^ p.l oh n -.,- T 

j 3 q ^ ^ pti ch. ij 


■ / V * f teth , 

iS Frcneh feet^ 


= I. arpent, 


F or Metric equivalents, see page 47. I 

TJie French “ ioisc ” and '' ell ” (ainic) are illegal. 


Old Lineal MeasureSi 


^ ■■■ — — ^wca,»urt3a, ■ I Mil? ■■ 

tlie hodv, thcY^uVconveni^^^^^^^^ mostly from parts 

without a measure. The 'vhen one finds one’s s 

in India and the old Biblical iSasiu-e^ m<--asuj 


barley corns 
(in leiigtii) 
inch 


1 inch. 


quarters 


or 6 feet 


li ' * <Ii.^it ({'n!.i;er’.s hreadlh). 

” = r nail, a. ' 

J ” =3 I palm. 

~ I hand lui. 

H ""or 6 feel ~ [ Sf '^^’hole arm). 

I Ldhom (from extremities of the 

fifed in. . 

^ geometrical pace (j sfeixs). 

Military driil ; and the fathom 0° inches i 

iVn-meriy mines, we/l^ &? depths of oceans, an. 


2| feet or 30 in. 

. ir* ■. ■ ■■ 
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SURFACE, SUPERFICIAL, OR SQUARE (Sq.) MEASURES. 
Imperial Measures. 

The vSquare Meter* and its Centesimal derivatives by Act of 
1897 ; and the following irregular subdivisions and multiples of the 
Imperial standard yard (Act of 1878,300,12) : 

. I, square inch, sg. fn. 

144 square inches = i foot, sq. ft 4 

9 „ feet = I SQUARE YARD, Sfj. yd. 


Also, for Land only 

484 square yards ]_ 
or 10,000 ,, links j" 

10 „ chains = i acre, a. 

6400 ,, chains ( 

or 640 acres j 


I square chain, 59’. ck. 
I acre, a. ; ■ 

I square mile, sg. m. 


And the folloiving “ non-esscnUal ” Laud measurcuients : 

30J square yai'ds = i square pole, rod or perch, sg. jli. 
40 „ poles = I rood or J acre, r. 


Notes. 

There are no lineal roods or acres ; an acre has four equal 
sides of about 20S feet ; 10 acres = 1 square furlong ; hut the latter 
term is not used. Superficial Measure (in the ordinary system) is 
therefore imperfectly related to Lineal Measures, for in a perfect 
system “all” the Superficial denominations should be derived by 
squaring the Lineal Measures. 

Unfortunately, Section 12 of the 1878 Act defines the acre as of .so 
many roods and square poles, although it is measured by the Chain. 


SU-PEJiFICIJL 2 !EJSrFES\ 

Table-booic.s, and Auctioneers in their Sale Particulars, are respi 
sible for propagating these subdivisions o£ the acre 1 (obsolete exc< 
on paper), it being easier and. more accurate to leep parts of 
acre in decimal fractions, as surveyed and .given o|n the Ordnau 
Survey Maps. Three .or four places of decimals are ample I 
ordinary purposes. .1 

Example — A rectaugular piece of land measu|es 6 chain.s ; 
links by 4 chains 5 links = 6-28 x 4‘05 == 25'434o sq. chains or 2'54; 
acres. This may be given for ordinary purposes, apd the deeim 
.point avoided, thus 2a. .543. : / " 

The Scotch Acre is not statutory, but survives jin places ,* it 
6 i 50'4 sq. yards, or roughly one-half of the hektar of 10,000 sc 
meters; it was divided decimally into 10 square cha ns and 100,00 
sq. links. The Irish and Welsh acres are obsolete ; 1 thej!' vverenC 
far short Of the hektar in area. 1 

BOr adoption of Metric Land Areas and the proppsed “Plough 
man’s Acre,” see page 134. 1, 


Cape Square Land Measures. 

(Src Ad () of 1859, page 32.) 

I Cape square foot.* 

.144 Cape sciuare feet ~ i „ „ rood. 

Coo ,, „ roods = i Morgen 

1 morgen ~ 2' 11654 Imperial acres or approxiinaidy t hektar*. 
302‘38 morgen = 1 Imperial square mile. | 

An Ei'f (plural erven) is a plot of land, varying in size in different 
localities : the term, equally with that of stand, does mot denote a. 
“ measure ” of land, although one often hears of a pioue of ground 
being spoken of as “ of so many erven in extent.” 


.-Vs thi/ C\'ipo square uicasiires are only legal lor laud, lire Cane squ.are inch is- 
not used, Surveyors dividing the square foot decimally. 
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Useful Numbei’s for Converting Cape into International or 
Metric Land Measures, and the Converse. 


For converting. 

Into 

Multiply by 

Converse. 

Cape Lineal Feet 

1, „ Roods 

„ Square Feet 
„ f, Roods 

„ Morgen 
” 

Lineal Meters 

Square „ or Centiars 

Hektars 

•314R6 

377832 

■ogqi36 

I 4 ' 2755 S 

8s65-32qS, 

■8565 

3M7603 . 

'26467 
io ' o 87 i 6 
'07003 ' 

'Q0011673 
: : i'i 675 


For Indian Measures, see page 160, 







MARTJN'S TABLES 


CUBIC or SOLID MEASURES; or MEASURES OF 
YOLUME. 

Imperial Measures. 

The Ci’TJic Meter,* with its millesimal derivatives, by Act, 
TS97 ; and the following subdivisions of tlie Cubic Yard : — - 

I cubic inch, cn. in. 

172S cubic inches = I cubic foot, 

27 cubic feet = i cubic yaru, c//. yv/. 

In the Metric System, t cubic meter of water weighs i Metric Ton, 
and is equal to l Kiloliter. Therefore, if the Specific Gravity of a 
substance is known, it can be measured up to find its weight, or 
vico versa. The want of such design in the Imperial jumble ha-- 
caused a confusion of thought regarding : — 

The Ton Weight as a Measure of Yolume. 

Shipping Tons ; — 

^4-4 cu. ft. Salt Watery = i .Afetric Ton, or 2,204! avoir. Uk. \ ' 

34-y „ „ „ = I Orciinary Ton, or 3,240, „ . , 

35'3 » I Fresh Water = I Metric Ton, or 1,000 kilogs. 

or I cu. meter J ’ ’ ® 

3S'9cu. ft. „ „ = 1 Ordinary Ton, or 1,016 „ 

A British “Ton of Displacement” is taken as 35 cu. ft., which is 
approximately equal to i cu. meter. The Displacement Tonnage 
System furnishes the fairest means of comparison between different 
types of warships, and is adopted by the British Navy. If the system 
were also used for the Register Tonnage of our Merchant Navy, 
there would be no great difficulty regarding Shipping Tons, bui a 
“Register Ton” is at present taken as 100 cu.ft., and so highly 
important and complicated is this part of our subject thaf it is 
specially dealt with on pages 53 to 59, 

* Or Cubic Metric yards (for comparisons see p. 140). 
i' Gas is measured by the cubic foot (see “ Gas," page i8y). 

J At the Thames Court, Dec. 28, 1903, a Ship’s Master was fined £10 and kzi 
cost.s for exceeding his load-line. His defence wa.s' that lie loaded up in Salt 
Water in a Tidal River, thinking it w.as Fresh Water. 


CUBIC measures 


up inore room than i toil of 
^merchandise” is often i-Ll y con n ST’ ? ' 
shipping ton of timber ” at I2 can f° ^ ^ ^ 1 


iuy) are Jig] 
oi' timber t? 
shipping ton 
° eu, ft., anc 


nu5?Sls“;^M“t:!''v';S'?’’ “d , similar s„l„t 
casemates aVless See and Ihoref, 


nces :~-SuclrI 
t a , ton in till 


(i.f iSSSiK,? s::? iS's ;: 


load of Earit 


Ti.mbkk a\ji W'ood :- 


_ On an average, a ton of Wood occiroies 1 , 

f l«adh 

.. ™ries wiUr „.e ,d„d 


as much : 
> Englanc 
. but, of CO 
i heavier 


referetmfto S' SS'.t" SSSS iCU! 
bceaiisc it is often of awkwarclSape foiSra^ •' 


■ has often n. 
40 uii. ft. on!} 


cuslmi 'the kind of wo^i, fnd'SSher" 

Scnltafm Sjlvors!"' “■ “ 


regulated 
: rough sta 
r ” also vai'i 


m«tTeCf;;'t{SItTorai''S S"ii'S T!\{? P-« 

consignors by Raihyav Companies "rh v A' ’ if ' 

STslem of weights and^neasuTO l^whioS, 

betueen measures of volume and weight ' riiiect lelatii 


t;e s r<S’r ^ 

for bar], square the result, which gisii- 


sSce “sSpedlic Cimvities," p. igs. 


t Sei“Lk-.is.' 



SHirpiNG Toxs 


I Metric Ton, or 2,204! avoir, ibs. 
I Ordinary Ton, or 2,240 „ , 

I Metric Ton, or 1,000 Idlogs. 

I Ordinary T(3n, or r,oi6 „ 


3.V3 .. Fresh Water 

or I cu. meter J 
35-9011. ft. „ „ 

A British “Ton of Displacement” is taken as 35 cu. ft., which is 
approximately equal to i cu. meter. The Displacement Tonnat^e 
System furnishes the fairest means of comparison between different 
types of warships, and is adopted bj’’ the British Navy. If the sy, stem 
were also used for the Register Tonnage of our Merchant Navy, 
thei-e would be no great difficulty regarding Shipping Tons, but a 
“Register Ton” is at present taken as 100 cu.ft., and so highly 
important and complicated is this part of our subject that it is 
specially dealt with on pages 53 to 59. 


* Or Cubic Metric yards (for comparison.^ see p. 140). 
i Gas is measured by the cubic foot (see “ Gas," page 1S9). 

■f At tlic Thames Court, Dec. 28, 1903, a Sliip’s Master -ivas iinerl ,,;,To and 
costs for exceeding his load-line. His defence was that lie loatlecr up in Sait 
Water in a Tidal Kiver, thinking it was Krcsh Water. 


CUBIC or SOLID MEASURES; or MEASURES OP 
VOLUME. 


Imperial Measures. 

The Cubic Meter,* with its millesimal derivatives, by Act, 

Ti''’97;andthefolIowingsiibdivisionsoftheCubicAard:-~ 

I cubic inch, cu. w. 

T72S cubic inches = i cubic foot, «/.//. -f- 
27 cubic feet = 1 CUBIC YARD, ct/. yd. 

In the Metric System, i cubic meter of water weighs i Metric Ton, 
and is equal to i Kiloliler. Therefore, if the Specific Gravity of a 
sub.stance is known, it can be measured up to find its weiglit, or 
T'/cd vns/ 1 . The want of such design in the Imperial jumble lias 
caused a confusion of thought regarding : — 

The Ton Weight as a Measure of Volume. 
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CC/ 8 IC JJEASUKES 


Meuchandise AND TIMBER (generally Bpea|ing) are iig 
than water, that is to say, i ton of merchandiaitl. or timber ;ti 
up more room than i ton of water ; hence,, a | 1 ' shipping tor. 
merchandise" is often roughly computed at Jio cu. ft,, am 
‘• shipping ton of timber at 42 cu. ft. 


Tons of Earth, Gravel, and similar .subst|iices :--Suehl 
materials are heavier than water,* and therefoifje a ton in th 
cases takes up less space. 


A ton weight is about a one-horse load ; hence ‘‘ a load of Bart 
(in Eng]andt}4Jr//<;:ra//v means cu. ft., or i cii. yi\. 


Timber AND Wood 


On an average, a ton of wood occupies about. halTas much spa 
again as /a ton of water hence, “ a, ton (or load il 1 Englandfl ; 
squared or hewn timber,” is often taken at 30 cu. ftl, but, of hours 
it varies with the kind of wood, some kinds: beinik heavier th <5 
.others.' 1 


In England a load” (not ton) of unhewn timber has often n 
reference to its weight, being generally reckoned at 40 cu. ft, onl} 
because it is often of awkward shape for cartage, 


A “ton” and a “load” of timber are therefore regulated bj 
custom, the kind of wood, and whether it is in the rough state 
squared, or cut up. The delinition of a “ ton of timber ” also warieii 
in different Canal Acts. 


These puzzling differences will continue until an Act of Parlia- 
ment defines a 'timber ton as of so much weight, as is urged of 
consignors by Railway Companies. They show the want of a 
system of weight.s and measures in which, there i.s a direct reJalioji 
between measure.s of volume and weight. 


To find the Volume or Contents of Round or llnlievyii timber : — 
Take the average girt in inches, divide by 4, deduct 1 or 2 inches 
for bark, square the result, which gives the mean sc|ftional area. 


Bee ■■ Specific Gravities,” p, 


I See “ Lo:n|s," p. 61. 
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Multiply this by the length of tree and divide by 144 ; the quotient 
= eontents in cu. ft. : 


Formula for above girtp x len gth, 


For 'calculating quantities in timber as above, use Hopus’s or 
some other Timber Tables. 


If the timber is exactly a circular cylinder, not taperin; 
use this formula f|- giry x length x 2. 


T'Note Here again it must be noted that there are half a dozen 
different customs of applying these formula’. ; it makes a consider- 
able difference, for example, whether the girthing tape is folded or 
not to arrive at the quarter-girt (see Mr. Stewart Wallace's evidence 
in the Report of the Select Committee of the House of Coniinons 
on Weights and Measures, 1S95). 


Names of Sazan Deal Timber. 

Slate battens, about I in, thick by 2 in, wide. 

Boards, about J in. to in. thick and 9 in. to 1 r in. wide. 
Scantling, „ 2 in. „ by 4 in. „ 4:^ in. „ 

Ideals, „ 3 in. „ ,, 7 in, „ 9 in. „ 

Battens, „ 2 in. to 2| in. „ „ 6 in. „ 8 in. „ 

Planks, „ .U in. „ 4j hi. „ „ ,Ti in. and upwards. 

Baulks, „ 5 in. by' 5 in. and upwards. 

Note.— The fact that there are variations in the above examples 
of sizes, demonstrates that the adoption of the Metric System will 
in no way interfere with the present dimensions to which Timber 
is cut. In fact, a large percentage of imported Timber, c<5tthng as 
it does from metric-using countries, is in reality cut up in metric 
measurements. Thus, what we call 2 in, by 4 in., is, in decimeters 
k ^^5' I) b'*'-' International decimal svstem, is incomparably easier 
for Quantity Surveyors and others, than the present mode. ‘ 




Decimal Coinage, — On page 150 of this book it is shown that if 
the Florin is decimalised — in othei" words, if the pemi}' is reduced 
4 per cent, in vahie—lhat it need in no way interfere with the 
present earnings of the Docks, and decimal coinage would simplilv 
the calculations of dock dues, &c. 

But it might be thought prefei*able to reduce the factor of 2-83 cu, 
meters (too cu. ft.), to 272 (96 cu. ft.), or to two and three-quarter 
ca. meters exactly. 


'*• Mooreoin's system ha.s since been amended .nnd elaborated in detail, the wlioie 
of the Merchant Shipping Acts being consolidated by the 18^4 x\ct. in whiclj 
Seelions 6, 97 to 86 inclusive, and the second, third and sixth .schedules relafe to tin* 
inpsurement of ships and tonnages. These are included and explained witii otlier 
information m ‘‘Instructions relating to the Measurement of Shins (11)03),” issued 
by the Board of Trade (hereinafter referred to as the Green Book). Other MmiKint 
.Shipping Acts, have been passed since, and are also in force, namely, those of iSij/i, 
t 8 o 7 . 1898, 1899, and Kjoo, 


MJR T/N'‘S T.-I BLES 


arc taken in feet and decimal parts of the fool (duodecimal inches 
being useles.s in surveying),, and 2-83 if taken in meters: and its 
decimal derivatives.’* 


The Present Confusion. — The International Tonnage Com- 
mission assembled at Constantinople considered whether it would 
not be better to suppress the name of “ton of measurement,” in 
order to avoid ^le contiimal confusion between this ton and the 
different tons of weight or volume employed in trade, but it formed 
the opinion that the time had not yet (1873) come when .such a 
change could be recommended. 


The Metric System.. — From time to time since 1873 all the 
Maritime Powens, except the Anglo-Saxon, have adopted the Metric 
System and employed it in computing their tonnage, and unless 
Great Britain adopts the system before the next International Con- 
ference she will be handicapped by using a different commercial 
language to the other Powers. This is, absolutely needless regard- 
ing shipping, considering that the gross tonnage, gross deductions 
and net tonnage of every ship now measured by the Board of Trade 
Surveyors must be converted into cubic meters (see pages 42 and 4(1 
of Green Book), and there is no substantial reason why the Metric 
Measures should not at once be substituted for the dccimaUsed foot. 
Once the Metric System is univei’saily adopted, a proper Inter- 
national name for the space ton will probably be found. 
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An Officiar Secret 1 — ^Wifh the foregoing 
therefore made at the Board: of Trade Oflice {54, 
whether 100 cn. ft. was merely decided upon in 
its decimal convenience to the British, and whell 
too fiKed to alter. The Principal Surve3'or of To: 
evei-, that the matter being one of great imp 
interests, he deemed the whole subject “ an Dffic 
But there are more ways than one of safe 
interests, and the writer, feeling that thej’- can be 
the British people know what thev' are, jkirsued 
official quarters, and found that-— ' 


dea, inquiry 
ricioria St., S 
lie past becat 
sr it had be( 
lage replied, 
rtance to Bi 
i] Secret.” 
guarding Bi 
t'he protecU 
le matter in 


A Royal Commission on Tonnage was held in i88j, an 4 
Report and Evidence were made “Public” in large vmlun 
The Report, together with reasons why three of ths Commissioi 
did _ not sign it, can be purchased separately | His Majes 
stationers, price 6d. It shows that a wide di\[6ji’gence of vit 
existed on tonnage in i88x. 1 1 v 

Gross and Net Tonnage.— The present sj'sUm of measu 
menl is no doubt a good one for ascertaining the icontents in cu 
feet or meters, but since the introduction of coal-cciisumingvesst 
large deductions from the Tonnage, in their fat our, have be 
allowed. These deductions are arrived at in a pixuliar mann 
Thus we find there is the acUtal engine-room and the thcoretk 
engine-roDin (see pages 27 and 28 of Green Book). The result 
one case was that the deductions for engine-ru:m, propellin 
power, &L\, gave a steam tug' a net or register lor rage of mini 
4-64 tons (8772 — g2‘3d). We also find that there ii often a gre, 
disproportion between the register or supposed Ireight'carniu 
tonnage and the carrying capacity of steamers ; also :ha’t a ship ca 
go out of port one day' with a certain tonnage, and return sliortl 
afterwards with the tonnage greatly' reduced withoni. any alteration 
in the external form or build of the ship. 

Other deductions of vcasoitablG extent are allowed to he made 
although we are told' that Wr. Moorsom, the autiior of the presen 
sy.stem of admeasurement, was .strongly opposed to all exemptions 
saying that no tonnage law could, in his opinion, be |;|itisfactory', sc 
long as any exemptions were allowed. 


Vol. xlis., Kepofta Coninussiotiers, C, 3074, iftSt, Britiishl Mus-eiim. 
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pi'^'sent re.iiiilaiions encoiir:i<fe this build 
’ wJiu-’Ji the Commissioners of r8<Si, concluded was adapted 
f ‘'cargo.” The result is that third-dass 

{issengei&cm niau}" hues are deprived of any smoke-room anv 
pi oper promenade deck on a three-week voyage, and shelter from the 

Tlie 'Veil-deck bmll'were 

used lai^cly as Transports for coming from the Tropics into 
col l foggy weather. All this, because \ few tons’ Sht S 
materials would enclose many space tons subject to dock duel. 

Present International “Disagreement.” — Pages ^7 and of 
the Green Book give a list of countries which have adonted 
Muorsom s system of admeasurement and unit of roomage and^the 
ships of which are no longer required to be remeaSmS hfinv 
poit oi place in His Majesty’s dominions. ^ 

crew-space, engine-room 'J-r 
a lowed by these i6 countries and Great Britain, so thaUf n V 

ship from each country were taken, of the same build mul irn-h^ 
SSgS. P™’--><ibly be a dozen different net or k-gister 

that the deductions allowed British 
ships for crew-space, &c., in British ports are not alWd then 

The instructions on p. 47 of the Green T-l.u-,!- ou,-.,,- 

ZliL^rt"' ““ ““ “ b moUbta 

fo’L‘°:SotSs%£S bSldT‘“ S'f 

BrtirFhgnWr ships are lost to the 

they go to. ^^s^i^hy tonnage, aie increased m the country 
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The Load Line,— Mr. Chamberlain speaking 
Oct. 27, 1903, is reported to have said 

Look at the disabilities to xvhich British ships are e. 41 : 
them all sorts of regulations — right regulations, mind w 
author of some of the strongest of them; ..We require a| 
We requii-e other precautions. AViiy ? For the' health! 
who go down to the sea in ships. While 1 ; say that is 
with the Foreigner ? We don’t require any load-l|i|i! 
possible, 1 am told, for an English .ship in your port herd 
up to, say, 3,500 tons, and then , to have an Inspector cod 
" This won’t do. This is above your marlt, yon must pull 
And then that steamer goes awaj' with 3,000 tons of ea.rgol| 
told, a foreign ship may come in, riot marked at all, and ly 
tons, and the 500 tons may make all the diri'erence betwed 
we allow him to iiave every one of the privileges. whid:| 
ships. These things want discussion. 


at Liverpool 


sed. We put ii| 
i~I am myself ', 
sid-line from thj 
tid safety of thi 
sht. w'hat do we 
from him. Id 
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on board and S! 
It 50Q toris at onC< 
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A Shipping Resolution.— The day, follo\\||||g the abovf 
mentioned speech, iho. Liverpool Steamship OwM'i's'’ "Associatm 
passed a resolution expressing the opinion that— . 

In view of the changed condition in the maritime affairslloi the world, owirij 
to bounties, subsidies, and the operation of tlie navigatlil 1 laws of foreigt 
nations, tlie time had arrived for reconsideration of tlie taws and conditions 
affecting tlie shipping of this country. : iiiiii 

Unscientific Methods. — The aggregate British Tonnage* there- 
fore by no means i-epresents the carrying capacity of our Mercantile 
Marine, or their tons of displacement. It affords no true com- 
parison with the register of other nations, or with Battleships. In. 
short, it is difficult to see any scientiiio principle at all in the present 
system, and statistics, without lengtliy e.xplanalions, are only under- 
standable by those who compile them. 

What is Wanted. — There is no valid reason why, on the ground 
of International arrangements, our tonnage law should not be 
altered. As things stand at present, if Great Britain to-day adopts a , 
Metric unit, easy of application to the Suez Canal and the coming, 
Panama Canal, not interfering with the external or internal build of 
ships, sound and just in principle, and giving ii.xity of charges, other' 
nations will follow her e.xamp]e to-morrow. 


See page 333. 
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Ouf Merchant Navy should lie able io ‘‘}^o anywhere and do any- 
thing !” with summer or winter cargoes, animate or inanimate 
cargoes, and so on, without structural alterations being required for 
the'special purpose of keeping down tonnage dues. Tims beyond 
the refitting necessary to make a Passenger-cargo bijat into a 
Transport, in time of emergency, no other structural alterations 
should be required on account of dock dues, whether the boat is 
taken off long voyages and put on short trips, or vice versd. 

Speaking generally, shlpowmers charge by weight and not by. 
bulk or value, and the ships are built with this aim. The fairest 
system of measurement, therefore, appears to be the number of 
cubic metei's between her line of displacement devoid of cargo * 
and her maximum load-line. Such measurement would give the 
ma,xiraxim number of tons of displacement of her cargo, for i cubic 
meter of water is equivalent to i metric ton weight (see ‘displace- 
ment tons’ page 50) ; and the number of cubic meters or metric 
tons could be divided by a certain “ convenient factor to obtain a 
Register not e.xceeding the present Register. 

Special Cases. — Reduced dock rates could be levied for ships 
can-ying passengers only [Lc., which might never reach the maxi- 
mum load-line), and entering docks often, and the annoying dock 
dues on luggage could be abolished. 

Sailing ships requiring a heavier load, rata, of food supplies, 
could also pay special tolls. 

Foreign ships, which could not be measured devoid of cargo, 
bearing no maximum load-line, and perhaps bounty-fed, would be 
charged at heavier rates on the present unit, until matters arc 
regulated at the next International Conference. But of course due 
notice would be given some time before the change was made, so 
as to enable Foreign ships to adopt a load-line. 

Conclusipn. — It has been shown that the i\Ieiric system and 
Decimal Coinage can be adopted without interfering with either 
the present unit of roomage or with dock dues. 


f Perhaps the ship should be devoid of coal also, for it must be remerahered that 
ships talcing long journeys pay dock dues less often. On die other hand die 
cheapening of passenger fares for long trips la distant parts of the Empire is worth 
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On the other hand, their adoption will fadlitatt and afford i 
opportunity of adjusting' register tonnage, the navi.^'alion laws a 
dock dues, as needs be. ’ ' | 

No more perfect system could be found from \(’hiclr to deii 
the unit of roomage, or ship's burden, or whatevtu' in future it m 
be- called, because — ■■ 


I cubic meter of water ) 

I metric ton weight „ f an 

1 kiloliter ,, 


'e the same gilkntity. 


It is evident that until Great Britainmakes.radicat ciianges in thef 
respects, therewill be no “ sound ” : International Sl|ipping Agree 
merit. | 


MEASUEES OF CAPACITY 


LIQUID AND DBY MEASURES* 

(Theoretically these should come after Avoir. V^'clght, from 
which the gallon is derived. To do this, however, preveut.s the 
following on of Troy, Bullion, and Coin Weights, in turn succeeded 
by « Money.”) 

Imperial Measures.^' 

The Litf.k f with its Decimal derivatives, by Act of ; .S<)y, and tlie 
following : — 


Act 1878. ! 

Sec. 17. '■ hi usiiif' au iinpw‘ia! measure of capacitr, tlie sliil . shall noL be 
heaped, but either slial! he .stricken with a nuiud .sfk-k or rjllft- ... or if the 
article sold cannot from its size or shape be cutivetdentH-Mfrickcn sh;d! be 
filled in all p.arts as nearly to the level of the brim ns the sizii .-(jid shape of tiie ■ 
article •>,vUl admit.” ‘ , 


Sec. ig. '■ No local or customain' measure.s, nor the use of the 
shall be lawful.” 

t Or Mdn'c Qiiari, The Mchkbi-gallon or “do\%hlt-gii\lon'’v:oi 
For comparisons, See page 143, 


aped nie,asii'rc 


I 




Liquid Measure, commonly so called, includes cinly the Pint, 
Quart, and Gallon measures, and in some parts the "Gill. The 
measures are made of metal. Casks are not Imperial measures 
(see page 65). • 

Dry Measure, commonly so called, includes all the measures 
named in the Act, but not the Gill. The measures are made of 
wood, and tested with rape seed, which should be shot into the 
measure by a “hopper” 6 inches above the measure. Most dry 
goods, however, are now exchanged by Avoir. Weight, coimtecl, 
or “by price” si.xpenny-worth of nuts). 

The Bushel. Mo two men can measure a sack of grain alike. 
If the grain falls 2 or 3 feet into the measure and is then shaken, it 
c.ontains over 10 per cent, greater weight of grain than if the grain 

* As 8 pints make one gallon, the following may assist the inunory 
“ A pint of pure water 
Weighs a pound and a quarter." 

Xo rhymes are required in learning the. Metric SyBlem. 

For coke, tlie chaldron i.s divided iiito 12 .sacks of j hiishcls each. 
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(Primary Unit : — The Gallon, containing 10 Imperial stand.ard 
pouhd.s Weight of water * at 62" Bahr, See Act, 1878, vSec. 15. 2 
gals, are about 10 per cent, less than the Dekaliter.) 


2 pints 
4 qirart.s 
2 gallons 
4 pecks 
8 bushels 
36 „ 


I pint, 
r quart, qf. 

I GAI.LON, £al. 
I peck, ;^/c. 

I bushel, bus/t 
I quarter, qr. 


Fast becoming 
obsolete as 


X chaldron, c/tit/.f j Trade measures. 


The Gill, Quartern, or Noggin, iii not mentioned with the other 
denominations in Sec. 15 of the 1878 Act, but it is given in the 
Second Schedule, without being defined: The same omissions 
occur in many of the Colonial Acts. It varies locally, but in 
Australia, and, usually, it is taken asj pint (say 1 deciliter). It is 
not used throughout South Africa, but is in West Africa, In the 
North of England it is J pint. 
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is merely gently placed in the measure. The Bushel is, therefor 
practically now only used as what may be callecl a qualilatix 
measure for quoting prices, as distinct from a quantitative measiu 
(see Corn Returns Act, 1882, p, 24, Corn, p. 73, and|Tithes, p. 150 
The Bushel could, therefore, be abolished, sveighingi being not onl 
more exact but quicker, and more general since tlie||introdiiction t 
Railways.' . ' ■ ' ■ ' I " 

The Imperial bushel is 22197 c, inches, and the| South Africa 
bushel is 22.1 8 ‘2 c, inches. The former was originafily divided int 
f lO'gallons.h" ,7' '"''I 

The Quarter and Chaldron are also being displlhced by Avoir 
Weight, the latter being first ^ abolished as a measi|re for coal, ii 
London in. 1 831. ; 

Heaped Measure is apparently still legal in South Africa, New 
foundland, and British Guiana, the Weights and Mieasiires Act h 
these cases being founded on Imperial Acts which are hovr 
repealed, , (. -1 

Local nicknames 2 bushels = r strike, sir. 

4 „ = I coomb, co,i or sack, skr 

5 quarters = i weigh or. load, Id. 

10 quarters, 12 barrels of meal,] _ , . ! ■ 

S,°ooih'" “T " 

Thus the strike and coomb, as such, are illegal dilnoniinations, 
but as measures of 2 and 4 bushels they are not illegal^ 

Loads must necessarily differ with the commodity, custom of 
the country, beasts of burden, and their number, condition of the 
roads, season of the year, &c., and it is absurd to say definitely in a 
book of school tables (especially in the Colonies) that it' is 5 quarters, 
or .rg cwts, 32 lbs., &c., or 50 c. ft, of timber. An oxjtcam load in 
South Africa, for example, is about 5,000 lbs., or 50 short cwts. 
Ttiere are also barge-loads, truck-loads, See. ' 

{Also see pages 51, 72 aud 73.) ' 

Cape Measures (illegal). | 

3 bushels (equal to 4 old schepels) i miiid 01] sack. 

By Act 11 of 1858 (Cape Golon^’-), the schepel agd maid are 
declared illegal measures, but inasmuch as the muid is]a multiple of 
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the standard bushel it is often still used, and in some parts it is 
fixed as a sack of 200 lbs. The sale in these cases is only nominally 
by the inuid, but actually by the measure of 3 bushels, or weight of 
200 lbs,, both multiples 'of authorised units. It may be noted that 
in the British old heaped dry measure 3 bushels, were also equal to 
I sack.' . ■ 

Three bushels = 109 liters ; the old muid was about 2f bushels 
or 100 liters, and Mr. D. E. Hutchins, F.R.M.S., in the .-kgricultural 
Journal of the Cape of Good Hope, suggests a “ Metric-muid.” 

Fish Measure. 

Before discussing the measure peculiar to the Scotch Fi.sherie% 
let us first see the necessity of authorising the same. ' r 

Big catches of fish must be landed and dispatched to their desti- 
nations, as quickly as possible, owing to their perishable nature. 
To weigh the fish or measure it in the ordinary wa}*, would not 
only take too long, but would be altogtdher unnecessary, because if 
a difference of two or three fish were made between two baskets, 
their value would be altogether infinitesimal, and the probabilities 
are that any small shortage in one basket would be made up in 
another. Moreover, the ordinary wooden measures of capacity are 
altogether unsuitable for allowing the water and slime to drain off 
when filling. 

The Scotch Fishermen, thei’efore, used baskets known as quarter- 
crans. But in rcaliiy they were used as “ mea.snres,” and not 
merely as ‘'containing vessels” (compare "milk churns” and 
“cask measures” on following pages), and from their mode of con- 
struction could not be placed on the same footing as measures 
Which were multiples of authorised units. 

The Herring I-'ishery (Scotland) Act, 1889, by section 4, therefore 
authorised the cran and quarter-cran measures, when dulv branded, 
as the only legal measures of capacity in the iierring fishery of 
Scotland, but also permitted the sale of licrrings “ by weight, or 
number, or in bulk.” 

The capacity of the cran had previously been fixed in a Notice 
issued by the Fishery Board for Scotland, dated May 13, 1852, at 
Edinburgh, as being equal to Imperial gallons. 

The stamped wooden, cran measure has always been reckoned 
the standard jiicasure when any dispute arose between seller and 
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buyer, but as it is too unhandy for fishermen t4 
cran basket measure is really the only m easing i 
herring fishery. 

Regulations have been issued since the passing 
minutely describing the construction of the quarti 
inttamal measureinenis. If the contents of a ba^ 
nilervening spaces between the uprights of the sidi 
in gallons, it may be said the quarter-craii contains c 
to qa'bid liters. 


Tlic Qtiartcr-Cran, showing the raised centre, the braiideci pic 
henealh each cane handle, ij inches broad, &c. ; pieces of 
number), i inch broad, bark outermost and equi-distana c 
between ; also the binding, waling and cane litolilng, acboi 
instructions issued by the Fishery Board of ’Scotland, the Qu 
the only “legal” local measure in use in the United Kingdom. 


AUhen the Metric riystem is made compulsory for 
may therefore consider the quarter-cran to be a 
liters or cubic decimeters * the special mode of its 
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left in the Pish eiy Board . for Scotland. That is to say, tlie present 
baskets vvoiild not be i-eridered useless, the “theoretical” difference 
bet \\'een'9| gallons and 42J liters being only :j:|-sth. 

Apparently the quartei'-cran is being adopted in parts of Eng- 
land, and the above detailed information is given to show that the 
qiiarter-cran could be used as a legal metric measure (of capacity 
■or volume) in the Fisheries throughout the Empire. 

A basket of an even 40 liters might be preferred itr some districts. 

The Author tenders his thanks to the Secretary of the Fishery 
Board of Scotland for supplying him with ceidain particulars. Also 
to Messrs. Anderson and Williamson, Basket Makers, Leith. 

Milk. 

If milk is measured into a churn, the churn is merely a “ contain- 
ing vessel,”* but if a churn used in trade is filled without first 
measuring, the churn becomes a measui-e in itself and must be 
stamped and verified. This is done on the inside by a metal slip. 

Churns daily travelling by rail often become so indented that 
some of the large London milk contractors insist on buying by 
“weight,” which to a slight extent takes into consideration the 
quality of the mil k.f 

Most churns are made to contain 17 Imperial gallons or about 77 
liters, Of those going to London from Essex, for example, many 
are solely marked in wliat are called Barn gallons of 17 pints each, 
instead of 8 pints. Only 8 Barn gallons therefore go in a churn of 
.17 Imperial gallons, which is a great hardship to the fanner. No 
contract made in Barn gallons can be enforced, and Railway Com- 
panies will not i-ecognise the measure. The introduction of Liters 
would do away with this illegal practice. 

Casks. 

Beer is sometimes sold by weight, but not often enough to be 
considered here. 


* See Act JS7S, sec. 22. This .section evidently contemplated sudi inattcis as 
churns and casks ; also .sales such as a " bottle of beer," '■ a class of milk ” “ a cuo 
of tea,” &c, ■ ■ ' ■ ■■ ■ ' 

i . UpforUinateb . no Milk Act seems to exist, allowing a special maximuni 

variation for milk churas. 
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measure, which is usually the «2fa,?SSk?“‘ 
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i or best sizes of casks ” see page 67. 


^of^d'etaUftaU" ‘‘f “ P“' 

wne aeiai of water weighs 10 kilograms. 


2t by a speci: 
, but enactin 
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;ask filled fo 
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ient offencei 
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and dekal 
nate weigl 


4 i gallons 
9 „ 


— I pin 

= 1 firldn,_/7r. 

== -T kilderkin, AvVrf. 

= 1 half hogshead, J k/ui 

— I barrel, dan 

= I hogshead, /i/uL 
~ ' I puncheon, *««. 

= 1 butt, huA 


2 dekaliters 
4 I) 



To find the number of bottles, or “nominal ” or “reputed ’’ quarts 
in a cask, divide the number of gals, by 2 and deduct i : the answer 
is in Dozens (but i doz. must usuaih^ be allowed). Or, as a nomintil 
quart is exactly equal to three-quarters French liter, multiply dekals 
by 10, and add one-third : the answer is in Bottles (but a score niu.st 
usually be allowed), which under the decimal system is more 
convenient than in dozens. 

In South Africa, the stout and ale casks ai-e the 9, 18, 27, 36 and 
54-gal. casks (for metric equivalents see page 65), and they are so 
called, the names of firkin, kilderkin, &c., being obsolete. Not Jess 
than 5 gals, may be sold wholesale. 

For spirits there ai'e : — 

2-gal. keg, say 9 liters. 
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The wine puncheon of about 2 tierce is practically obsolete. 

Casks from Abroad differ according to the country from which 
they come, and hence generally Avith the kind ofwine they contain. 
!lBiit always — 

2 hogsheads, /;M., make I pipe or butt 
2 pipes or butts „ i tun or about l ton-weight of wine. 


Usual Wine Casks in England ; in nominal gals, and dekals, 
10 gallons = I anker = sayqj dekalsi 

/ 1 runlet, riw, I _ « 

■” 1 1 beer kilderkin ) ” ” 

_ j I quarter cask, gr. c/l 1 _ , . 

~ lor aura of Rhenish wine 1 ” " 

= 'i tierce = » 19 » 


1 hogshead of claret 
I pipe of Madeira or Cape Pontac 
I „ „ Marsala 
I „ „ Teneriffe. 

I „ „ Port 

I „ „ Lisbon, Bucellas, &c. 

I butt of Sherry and Tent . 


= about 46 gals., say 20 dekals, 
~ )> 92 j) 1 ). 4 ^ >1 

~ >» 93 !) n, 42 I, 

= ,, 100 ,, „ 4^ 

)) ri 15 )) )1 5- !) 

~ ;) ^^7 )> )) 53 It 

,, loS ,, „ 49 



JJ.EJSUKF.S OF CAPACITY (>7 

The Wine Casks, formerly used for the old Dutch measures are 
not all worn out, in fact, some are even still made, jji|[though their . 
contents are usually spoken of in Imperial gallons, tIib basis being; 
“ equal to ” 7;^-. But the contents could more readily be marked on 
the casks in dekaliters, the basis being 3J dekals. j H , . 


I anker - 7| gals,, now used for ■ 7| gals,, isiiiy sj -dekals, 

I half-aum" = 2 ankei's ,, „ 15 „ I .7 „ 

I .quarter,; cask y ■■■ ■ ■ - 1 . 

aum, baiTel,:!-;=. 4 ; „ „ ■ „ 30 01' so 14 „ 

or ^ hhd. ) 

I hogshead = 8 ^ : , ,, 6310 72* .say 28- „ 

I Brhish pipe I ’’c ” ’» ^,27 gals.-j: „j 56 ; 

In Canada, the capacity of casks containing liqiuiolk subject to* 
excise must be legibly marked on the casks before dyivei-y to the 
purchaser, “ in gallons and parts of a gallon.” 1 H 

Ceylon is apparently the only country in which tlie contents of 
casks of certain names are fixed by an old Act, namely the hogs-' 
head at 63 gals., pipe at 126 gals., and the tun, holding over a ton- 
weight of wine, at 352 gals. 

■ The Best Sizes for the future : — 

The kilol fov kiloiiler) = ]oo dekals, say l tun. 

„ half-kilol = 50 „ „ I pipe or butt. 

„ quarler-kilol -- 23 „ „ i hogshead, 

eighfh-kilol = .I2i „ ,, i quarter-cask. 

A kiloliter standard, above sub-divided, should be kelw at all the 
principal Breweries liy the Local Authorities. 


6310 72* ,sa|f 28- 
laygals.f |„|| 56 


The variation in the size of the hogsheads is owing to the impodmion of casks 
about this size, from different countries, which are retained when entph', instead of 
being returned. I 

+ There are no casks of this size ,• a leaguer is merely a quaatitj' spoken of. 
Thus, if a Farmer said he had i leaguer of brandy for sale, the Shirit Mcrclinut 
would send 2 lihds. (perhaps bolding 133 gals, or more) to fetch it, ] 


MJJ?T/Jrs TABLES 


(98 


One kilol = io ,heMoIs>=ioo dekaIs=i,ooo liters ==r ton of water= 
a: 'ou.: meter. 

To convert dekaliters or “ dekals.” to gals., add lo per cent, and 
multiply iby 2, thus loo dekals = (100+16) 2 gals. = 220 gals. 


WEIGHTS. 

■ Thk IiiraM.-vL WEKiHTS include the Metric (the “ KiIo<*Tam 
: and jts Decimal derivations), by Act of 1897, and the Avoirdupois 
Weights, Also the Troy Ounce and Apothecary Weights both 
now derived from the Avoirdupois Pound, and both slowlv 
becoming obsolete.f + 

AYOmDUPOIS WEIGHT. 

(avoir, or avdp.) 

(Primary Unit, the Pound ; see Act of 1878, sees, n and 14. The 
Pound -IS about xo per cent, less than the I kilogram or 
“ Poreign pound.”) 

I grain, gr. 

,7,000 grams = i rot:.\D, lb. 


(( 271-1 grains) 
j 6 drams 
a6 ounces 
14 pounds 
:a8 ,, 

112 „ 

2,240 ] 

<or 20 hundredweight [ 


.1 dram, ch\ (practically obsolete). 
1 ounce, os. 

I PoirxD, lb. 

I stone, st. 

I quarter hundredweight, qr. 

.1 hundredweight, avL 

t ton, 


100 pounds 
50 j, 


f f 4 Feb., 1879). 

I hah-cental ( „ „ „ Oct., 1901). 


* Or Metric bi-pound, or cloubk'-poimd. For compnrisons spp r , , 


■y\J 

J VOIRD UpdlS WEIGMT 6, 

Notes.. 

j The Avoirdupois Pound: — 

Commodities not sold by number or by price (other expressions 
j are “ by the piece,” “ the lot,” “ all at,” “ in bulk,” “at sight,” &c.)v 

I or by any of the Measures of Extension, are now nearly all sold bj- 

weight,''. , 

iyy Even goods sold by the measures of Extension are often referred 
to weight also, such as yarns, barbed wire, corrugateci iron, &c. 

Avoir, and Metric weights for Medicines, are now given in tiie 
idiarmacopoeia, instead of Apothecaries’ Weight. y 

Avoir, weight is rapidly taking the place, : too, of the Measures: of: 
Capacity for dry goods, the measures usually having now to be of: 
specified weights. This is largely due krthe practice of railway : 
companies accepting goods by weight only. 

The Imperial Ton, Hundredweight, Quarter and Stone, have 
j generally been superseded in the Colonies, by denominations of 

2,000 lbs., 100 lbs., 25 lbs., &c. ’ ^ 

I At the present time, therefore, reference is made to the 

; " Avoirdupois Pound ” in : a very large percentage of com- 

mercial transactions. 

' The Avoirdupois Pound is deficient though in two things ; {a) it 

is divided into sixteenths ; (6) it has for ages lost all direct relation 
with the mea.sures of e.Xtensiori, such as exists between the Idlo- 
; gram and decimeter. 

; (n) The division of the Avoir, pound into sixteenths i.s detri- 

, mental to Housekeepers and others buying in small quantities. 

4 P’or example, poor people, buying meat, &c., by semi-auction in 

J poor neighbourhoods, are, as a rule, quite unable to follow the 

I salesman in his rapid calculations, when he offers the piece “ all at.” 

! (f>) If the pound were increased 10 per cent, in weight, it would 

be equal to the French ptcnmcl, and therefore have direct affinity to 
the Metric measures of e.xtension and capacity, all of which are 
decimally subdivided. Its value as a Commercial Unit would 
thereby be enhanced beyond estimation. 

The Stone or 14 lbs. is a little heavier than 6 kilograms. 
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The Cental or ‘'Short” Cwt., and Ton. 

Ihese arc lOO lbs., and 2,000 lbs, insfe-id tt-s n < 
2,240 lbs., respectively. They are the onlvsf'mr^-Zii f 
an C>anada and Soutli Afrir'i ^ cwt. and (on 

Engliuri, &c ) and may'abo be authorisil Coloniefbv 

Australia and New Zealand for certabf heen done in 

shmicwts.andl",n?“ 

^econdai j standards, az*e loo lbs lbs IHV" r-^ n - ^ 

■nsead of x.a ,bs., 56 fta„ aS »»:; t, Ifc; toffee S' 

Stales of America ^i'n used in the rnited 

tnost commodities in Liverpooh oicjgn ifeaf Trades, and for 

C„|.perMd‘^ 

the wrong^time “ changes st^ ” at 

The Metric Cwt. and Ton, 

<>rdiLat3^S'"Monc;’’'""^^^^ "'■? <^«>^Tromisc:s between the 

ton,for\“^,vSg?rnea I Mhcfim^^ cmd 

decimally dlvidehike the short wS^ht 


"v-.K \crmea tor Port Klizabeth but nn \Y , 5 ^ !»., 28 Ib 

weight - also includes tons of^iooifw ?■“ "gross'' ton. “Lonff 

ra4’ r?6 ^ Th ^ ®P‘'‘«’tons as al pS '•'h<-’-*n hmf 

iutgt (JO* The variety of Zono u . V iAi5>es 50 anci 51, and a ton nf 
t'ountrj- and^CTon banlciaiptUMlMu^^i to , cause loss of biisiness^o the 

ejfliei cancelled or enforced. *■ t'-icth entered into unknowingly, beiiw 


.4 J VTRD UPOIS WEIGI-rr 


Counterpoise Weights fur weighbridges, & 
pi'esent required to be of any specihed weighlji 
stamped with a mark of identification showing to 
they belong, and may be used with such machine c|i|| 

Every proportional weight must be marked in 
figures with the total weight of the standard weiglil 
balance on the platform of : the machine to which 
the mark must be prefixed with the sign .=s. 

If these weights -were made illegal unless of 
weight, they would not only be interchangeable frcji| 
to miother, but could be used for all purposes, if pr 
thus 5 Id logs. = 50c kilogs, 

Yarns.'':- 

(Cotton, Woollen, Worsted, Silken, &- 

An old Act of , 1776 relating to the ,measureme()| 

England is still in 'force, but since the Metric A 
JMetric , System is, being gradually, adopted by Spinner 
Manufacturers, not only in England, but in all oth| 
instead of a labyrinth of local standards. 

In igoo an International Conference was held in Paris, Great 
Britain being represented. It decided upon an intern itional system 
of count, namely “a fixed weight with a vajriable count 
length.” t 

The unit was fi.vecl at i meter equal to i gnim. Number 
I count, ihereforc, means that a length of 1 meier weighs l 
gram. Number 100 count means 100 meters per gra n, and so on. 

For Raw and Throwm Silks the length is fixed and the weight is 
variable. 

The '* Silk .-\s3ociaiion of Gi'eat Britain and Ireland, |’ feeling that 
“ an uniform international count is impossible nnt I there is an - 
uniform system of weights and measures," and th^r' the metric ’ 
system ... is so perfect,” resolved — 


are not- 1 
hut must I: 
vhich machin 
ly. 

gible letters 0 
which it wi 
belongs, ani 

|ome standarc 
1 one machin t 
beiiy marked 


of yarns ifi 
of 1^97, the 
, Reeiers, and 
er countries,* 


“ That the Silk Association recommends the Gdi 
adopt the Metric System of weights and measures/’ 


■-* Consent of the Government of India given hi itjoa, 

■|' This system is also adopted for wire, See “ Barbed page ; 


vermnent to 
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In the meantime, the local counts, which are so inconvenient to 
our manufacturers, will continue. For Tables of Comparison, 
conversion diagram.^ and further information, see “International 
Yarn Tables,” by M’Lennan, Blair and Co., Glasgow (publisher.s, 
J. and K. Parlane, Paisley). 

Wool. 

Wool is bought and sold at per pound. 

In England, a quarter-hundredweight (28 lbs.) is sometimes 
called a “ tod,” and 240 lbs. a “ pack ” : in the latter case: the price 
in pence per Ib. equals the price in Pounds sterling per pack, a 
method that is amplified with the Decimal System. 

Hay and Straw. 

In London and within a radius of 30 miles trusses must weigh 
as follows : — 

Straw, at least 36 lbs. 

Hay, between August 31 and June 2, at least 56 lbs. 

,, „ June I and August 31, “if of the summer’s 

growth of that year,” at least 60 lbs. 

But, if several ti-usses are sold to the same person, a truss may 
be deficient in weight, so long as the average weight of all the 
trusses is correct. The bands imist not exceed 5 lbs. per h'uss. 

36 trusses go to the London load. 

In Quebec certain small bundles of produce must weigh 
particular amounts. 


* 36 George 211 . 0. 88 (1796), sections 2, 3, and 6. The .area of the operation of 
the Act iias to a certain extent spread by custom. To j>ivc full effect to the . 4 ci of 
'1897 this Act reyuires amending (by. Order in Council or other\vi.se), so as 
to read : — 

36 lbs. or 3 trusses to ico Metric pounds. 

56 „ or 50 Metric pounds. 

60 „ or S4 >, „ 

S It or S (or 4J) Metric pounds. 

The amendment would not interfere, with the stackman’s method of ■ euitinc' by 
measrp-ement without weighing. • 


A PV/A'DC/J 'O/S ]V.RIGH'j 


In South Africa the number of pounds to tile 
ihe Market Authoritfe 
tlnoughout the Sub-Gontinent. All lar« 

S“faKo°‘'" A„ .oaa staU Ivl 


bundle, bale,: 
and differ b 
quantities a 
gh about 5,d( 


r Mr 1^1‘ovided (Act 39 and lb Georo'e II 

proportion” of 10 lbs. wery 


Beer and Milk. 

See page 64 fur occasional sales by weiglit. 


Potatoes, Salt, and other Staple Commoiities. 


weigSrSsfta t°‘y 

Otherwise. ^ quantities, or sjac::ially agreec 




■mers^^liowever, vrerti then prejudiced ak 


obtain the simerior barlev -it fhi 

barley, aithougb all w.as said bj' s.aniplif ^lUvaslwhufd*^'^ t ff’’’ 


Tithe not only for thtinselres, jb) 


iiittee on "Con 
aricy, and Oats 
lerior barley ii. 
1 st compulsorj 
a Used nunibej 
p light weight, 
would try and 
K the ini'erioi” 
le by measure, 
: for all Tithe-. 


t9 divide by a .nd deduct lO 
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■United Kingdom (Corn Returns Act, 
ib’82, see page 24) 


W, Australia ... 

Queensland,,, 

Newffiuncllanct 

Canada 

Approximate average — 55, 45 aijcl 35 

Metric pounds respectively "... 

In Cape Colony cereals above 50 lbs. r 
^Public Mai'kots Acts, 33 of 1885) ; and in 
River Colonies a bag of wheat is 200 lbs. 
oats, 130 lbs. 


j Iransvaal and Orange 
of barley, ibo lbs. ; and 


The consequence of this divided opinion is that throughout the United Kingdom 
there are .still .ibont 30 different weighed measures in vogue, that is to - say. 
nominal bushels, but different weights for those bushels. This state of affairs has 
often led to disputes, as pointed out, by Mr. H. Williams, who w.is selected as a 
witness by the A.ssodjited Chambers of Agriculture, He said "two men can 
measure a bushel, one in theintere.st of the_ buyer and one in the interest of the 
seller, and .anive at an irreconcileable difference, through simply shaking the 
measure ” (see ‘‘ The Bushel,” page 60). 

Forthe purpo.se of making Corn Returns, statutory weights for the bushel of 
wheat, barley, and oats are fixed by the i88a .4ct, as shown below, and In.spectors 
must reduce all sale-s to a common denomination accordingly, when sending in 
returns. Statistics are therefore altogether misleading ; the “ bushel by law " 
very .seldom agreeing with the “ bushel by fact,” _ , 

Mr. Shuker, a farmer, pointed out that weight is the more substantial, more 
correct and quicker mode, and suggested that all grains should be sold whniesaie 
in sacks of 112 lbs., because the usual four-bushel sacks (size 56 by 27) would take 
2 ewt of wheat, barlej', beans, peas, and vetches, leaving duly oats to be 
filled into somewhat smaller weight. 

ff it were made compulsory to sell all grains at " per 100 Sfetric pounds 
(=, iio| Imperial pounds), the wishes of those formerly advocating the cwt. 
unit would be, met, and the change from. Imperial, to Metric denominations would 
probably be .suffldent to prevent, any undue advantage being taken , by large 
' buyers :,of malting.barleys. ■ 

In addition to local variations within the United Kinjidom, the 
Statutorj' huslieis and customs differ in the various Dominions 
beyond the seas, as shown in the following table of — 

ST.A.TUTORY BUSHELS. 


Wheat. 

Barley. 

Oats. 

60 

50 

.80 

60 

52 (Eng.) 

40 

60 

50 (Cape) 

50 

40 

60 

48 

40 

60 

48 

3S 

60 

48 

34 

Ooj 

4'.j| 


sold 

“at” per 100 lbs. 
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of adopted, the sales ^Xmv 

at pu loo lbs. (metric), and if “ measure bv iJeiu'hf 
emp oyed, the statutory hektoliters for AvhJat ibadL 

tSpStSt”™"-’'”" “S 

These changes would also facilitate the a.scerl: nme 
values as shown on page 150. 

If Bread is to conHntic to he sold bviveidit Iw 
sold by weight, and the Returns published /i/wr’/g/// ; 

Bread. I 

Bkkad .MUST BE Sold BY Wkight 

-^^cts <.)f Padiament, pagea"?, 

Unit weight must be Avoirdupois Weight, itnle 4 in i 
Kmsclom and certain parts ot the Empire? melric r bieht 
Only exception .-—French or Fancy Bread and Rolh iiriv 
bv weight, be sold (like other commodities) “ by liii ub'er 

cap.p; or “ale.aom?”'''""- '’>■ “ff ™ 

loaf! Newfoundland tlie weight must fjppeat 

Colonies are J, ijL 3 a 
n^'^ J’ot such a ''f«-ene 

hK n) a«aally being meant, the 2-lb. loaf beiife cai 

tlfi e. ^ 1 ^' than I lb. of briad, b 

the added water, 6cc. The ratio varies with the qua! 'iiv mi 

at li?st a [ises ii 

^ weights, and in England the weight 

n.idc up by throwing in a “ iockev piece ” or 
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jS/S, .“CCS. 3, 14, T9 and 20). Formerly a stone of meat weighed 
only 8 lbs., which arose from the fact that a stone of I4 lbs., in the 
live animal includin.g skin, hoofs and other matter), will only 
cut up into about 8 lbs. of meat. That is to say, a stone of 14 lbs. 
live weight makes about 8 lbs. dead or “ net ” weight. A stone of 
meat must now mean 14 lbs. 

In the retail trade, as it is impossible to cut. to exact weight, 

“ inoncy-vveight ” or “computing” scales are now coming largely 
into use. 

Eggs. ' 

A “ Standard” dozen of eggs, in Canada, must weigh “ at least ” 
li lbs. (Chap. 26, lyor, sec. 6). By the money-weight scale, eggs . 
can be sold by weight as easily as apples._ This system would 
operate in favour of the farmer, because English eggs are generally 
larger than imported ones. A “ guaranteed weight,” however, 
would not necessitate the weighing of all eggs. 

Fish. , 

Fish is retailed b}' number or Avoir, weight, For certain local 
wholesale methods, see “ Fish Measure,” p. 62. 

Coal anti Coke. 

Practically, throughout the Empire, both these commodities must 
be sold by weight, e.vcepting that (i) coal may be sold wholesale by 
the ship, truck, &c., (2) in Newfoundland by measures containing 
2 cwts. and 3 cwts., and cargoes wholesale by the chaldron ; and 
(3) coke, when sold by retail, ma)’, in some parts, be sold by the 
bag or sack of 3 bushels, 12 sacics or 36 bushels making one 
chaldron. 

Local authorities may make bye-laws. In Scotland (Burgh Police 
Act, 1892, sec. 424) the weight of bags of 2 cwts. and under must 
be shown oil label.s. 

Shipping Tons. 

A Ton of Displacement refex's as much as anything to the Metric 
ton (cubic meter of water), but Shipping toms of Merclsandise, 
Timber, &e„ refer to the Imperial ton. They are for convenience 
calculated in cubic feet, and ax'C therefore more particularly 
explained under Cubic Measures, on pages 50 to 39. 


ArOllIECAKIE.^ WEIGH'rS AND MEASURES 


Ostrich Feathers. 

These are sold by the growers and wliolesall dealers by t 
Avoir, oz. (28 grams), but retail by the featiieb The “ Mefa 
ounce ” would be 25 grams. 1 11 


Precious Stones. 

Precious Stones are, properly speaking, sold by the Avoirdupo 
Grain, see page 86, and under the next heading we shall see Avoi 
weight i.s also used for Drugs, 


APOTHECARIES’ WEIGHTS AND MEASURES. 

The enlightened character of the Medical Plofjission, and th 
ease with which the cliange could be made, ha.s led to tlic adoplioi 
of the Metric System in the British Pharmacopccia and the Phar 
macopceia of every Nation.* . i 11 

Units ; — The Cu. Centimeter and Gram. 

Their Utility : — I Cu. Centimeter of Water weighs i Gram. 

“The facilities the Metric; System gives to the making of pre- 
p.arations of standard strengths — that is to say, the sim]3le relation 
of weight to volume — is a thing of supreme importance in making 
preparations of potent drugs.” — Mr. M. Cartcis^h, Prcsidc-nt af the 
Pharmacctiiical Society {bQiovQ the Select Comznittec, J895). 


By the Medical Act of 1858 (amended 1862), sec. 54, the General 
Council of Medical Education and Regi.slration of the United 
Kingdom are empowered to publish tlie “ Briti.sh Phannacopceia ”7 
containing the Weights and Measures to be used in Pharmncy.| 


M.^uy Foreign. Customs Houses will not puss bottles of medicine sent from 
England. Even- one who travels, therefore, sliould now ii.ive their prescriptions 
wiUten by their Phj'sicians in Metric terms. 

■|- Spottiswoocle & Co„ Gracechnrch Street, London (i.Spa). 1 This book i.s also 
in use throughout the Colonics and in Indi.-i. .Steps I'.ave been taken “ preparatorv 
to the ultimate production of a cotaplele Imperi.ai Pharmacopceia.” 

I liy See. SS the .4ct did not affect the Trade or Eiisines.s of .1 Ciiemist in so f;ir 
as it related to selling, compounding, or dispensing Medicines. I 





•lurac 01 tne Metric weights was 
n “ Consoiidalinn ” 
-c. *.0 IS the only section referring 
It enacts that “all articles sold by 
weight ; except that . . . Dru^ 
)y Apoihecaries weight.” 


are sun-ivaJs of what in tJie S(- 
•li ed the » Old" ApothecariesNvdaht 
cl the old Troy pound were used. It was 

I grain, (say ( 

' . ■■ ■■■■ ■?=? :■! scruple,:'; . a )' - 

or I scniples == - 1 dram, ^ , 

„ 8 drams = I Troy ounce, 5 ’’ Z 
„ 12 ounces == i » obsolete 'I, lYoy poi 
•een the symbols for the dram and o 


accidents. 


Weights. 

loliovving Table for Wei.^itsSn the Pharma- 

1 grain (avoir.) gr. 

437*5 .grains = ,i ounce o'.- 

7>ooo grains or i6 OX.S. = i poiiiKi „ //,' 

tion of weight between the o-r-iin denQnijj,a. 

gn.„ya„/the‘lSl£.f’fhlS 

the grain, are grave defects.”- ; : : : simple multiple of 

t he Council strongly urged all medirol rri»TS • t 

the terms ounce and^'p^ouM wUh “Serene? to 
ayoirdupohs or Imperial Standard Wei ^dit hut^ left 
with the Pliyskian in to ’nS ti f / «P ;>o”al” 

symbols :— J>t.:,enomg to use the two following 

d, when referring to ao grtiihs (scruple) 

0* *. f\r\ / _t \ 


6o 


(dram). 
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Author's KoTE It is difficult to see tlie use of this mrt nf 
to Apoth. Weights and not Measures)^ coildcr n 
hons were adopted in the Phannacopceia as far bac las t 

ODsoltte , (c) the only purpose for which fh 
Troy ounce IS for retailing ‘'drugs'* wliich 
palled , by ffirv to buy wholesale by the “lighter" Avoir 

Irov Bound fnrmorlir iitenci a ''AVOU, 


i 


Wo Act_ (which ref 
l|||aupois denomit 
]j the denomiiiatio 
(by section. 14), aj 
emist may use tj 
has been : cdi 
, and (rf) the Q 
" than the Acd: 
. : Further, in tJ 
\M merged into -tf 


, : tvas passed permitting the sale 

hy the : Metric Weights and ineasitres.'' The simiil 
auangepientj ^and minuteness of their smallest ‘ 
fhem incomparably fitter for the purpose 

than the old illogical and ciunbroiis methods. 

in 1898 a new edition of the Pbarmitcopteia w; 
which the Metric Sy.stem alone is employed in 
I elating to analysis, whether gravimetric or TOliiinei 
In Gravimetric Analysis (analysis bv weight) 

only weights now used are, the Metric ‘Gram a 
gradations. * vram. a 

Fo! the Metric T^i’i^htSj see 14 . 2 , 


1 ^ 


Measures of Capacity or Yolume, or Jipot 
Fluid Measure. 


Nothing is said in any Weights and Measures Act 
Apothecaries’ “ Measures.” H,, 

Accoiding to the Pharmacojiceia, in the measurciiL 
the Imperial measures of capacity:: are used for the iiP 
ations,_and the Fluid Ounce and its subdivisions 
denominations. 

In 1867 the alternative employment of the Metric 
&st published in the PharmacopcBia. 


- 3-iV Act was passed permitting the use of 

lor “all purposes. 


M 


pm-poses 

at'T Pharmacopoeia was 

.which the Metric system alone is employed in a’ 
relating to amilysis, whether gravimetric or volumetri 
Volumetric Analysis on page 81.) 


“all” article 
dty of thei 
^|£;noinination£ 
of Pharmac} 


published, ii 
11 paragraphs 
c.” 

therefore, tlK 
its decima' 


tMcaries^ 


reference to 


ent of liquids, 

1 jier denomin- 
yr the lower : 


easures was 
ic Measures. 


ublished in 
paragraphs 
(But see 


ii 
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LfJ'o/r LLSS. 

The fluid ounce is the volume of t AVDTp • i 

(437-5 g:rains) of distilled water at si F^T.^ 


6o minims 
8 fluid drams 
20 fluid ounces 
, 8 pints 


I. minim, min. or up 
T fluid dram, 

I fluid ounce,’ /? 

I pint, /if or O’ 

J gallon, fiaL or C., or Con<^. 


Therefore a minim “of water” weighs S2 or g,.,,-,,,, 

fotainTtaW^Sow^'g “ "™ii™'i-pa=ia-' ofthe 

'i HE Relation of Volume to Mass. 

I S‘S.iT “f - “'Slnssj grains of water. 

I „ ounce ” r caa^e’cr 
I gallon ;• i'25potmdaor87>i “ 

loy 7143 nhnirasf = the volvime, at 63“ F. of mo ” 


* for boll, „,,s 


Aro-nrF.cAiuES weights axd measures 


,m.a ™;SLTrnof3 

walor weighs . 

avoir,, clhcr only 72 c«. and so on. *> - • ’t- i 26 oi 


Roughly i—One-half wme-glassful = 2 lable-HpoonUls = 4. dessorf- 
hpoonluls = 8 tea-spoonfuls = 8 ft drainy~ t t 
but graduated glass measures are .safci ' ’ 


-■■ ■ ■■ ■■ ■■ ■■ ■ il . ■"■ 

, ,, I ha use of these uieasures .is rendered more nei'dls-irtr 

chelSc^Kanal^s an. 

■the volume of rooo grams and one <rnm r I- t f^Pi'esen 
water at 4»C hprr ^ le.specttvely nl di.stilki 

Am ^ r T-r’ ~ ^ i3i itish brethren use iTuvIsures 

the names of liter and cubic centimeter to represent i 

the same weights of water, but standardised at 60° F Ld Son 
of larger capacities. Can anything be more incons'isfent than ^th 
fac , that when we. British do .take over the Metrii &viem S 
iieither standai'dise Rt the- teinpeFature adonted hv ^Vtl fK^ 
the world (namol, 4" C., at whPeh water it SuL'llLSVeSt? 

noi yet at the lemperature of our own Imnerril iwiirini-. r,^' 
measures, which are standardised at 62" F. ? ^ ‘ * ^ 

^ -w that, owing to the fact that t ov-ini 

weight ot water has a bigger volume at 60" F. than at 4.'’ C mir 
cubic centimeter is greater than a milliliter, whereas] ccwSnc 1] 
the* Continental system, the actual cubic centimeter h if been Rmnd 
to be iheoretically less than the milliliter. ” humet 


Summary. 

Many Brili.sh Apothecaries and some tdiyuicians therefore instead 
01 using the simple Decimal Metric Weights and m]- siSj 

Slou-iog”'-''’' '■“'■'■■S" will; the 


^^on-d€dmal and Mrasmrs- ~~ ~~ 

(r) The ATOir. ^^rain, ounce and pound, hut not the Avoir, dram. 

cteiS hSel/S; deSnalh"or 

<3) T,-oy pound „r HaWon weigh, 

(4) 

Troy 02.) into 480 ecTii-ir mrH (Jike the 

llui/o„ni;esltlhSnSt« , .3 the 

volume and therefore h>! utJ.rhf ^ measure of 
chemicals. It.s multiples -11-0 vane.s tor different 

and gallons. ^■^P‘t-'^’-^ed mordinary pints 

^5} The lluid dram 01 watei" 'if j? • .-i • 

Avoir, clrams. ■ * - i - ueighmg e.vactly “ 2 ” 

times w\4el4S,lst ncrig^^ 
f h'cimal Measures— 

( 7 ) Volumetric Measures, ^vith offinim 4 - 

graduated at 6o» F. instead of at i' a ^(3p5o 

(8) Grams in Gravimetric anaivsi.s. 

Surely we have no right to hnn-h -n o ■ 

^vejghts and measures, when our own V «ieir 

muddle. ’ ” <n such a deplorable ' 

A few Symbols used by Apothecaries. 

s.i'., one half ; a.a. of eacli ■ -a 
numerals sometime.^ dotted with a ’’ Koinan 

,' ;; iir .-.nd » „„. ■' ■*-* -nd ,1.U 


y'A^or ivEiLir/- 


WEIGHTS FOR THE PRECIOUS 

(Note. — Weights for Ptreiot/s ‘^StofiO'^" < 
.SO and 87. ) 


Pjv the Wcigiiis and Measures Acl nf isit;. 
ma}' be used in the Uniti'd Kingtkoii f.>r “.if: 
practical use in woighinij precious nuhais, ail 
exprcs.scd in Grams only, or in (Jrai’us and Kihi 
..parisons.'See pagC' 143}. : 

1,0(10 grams -■= i kiiogr.ua *.>• id;. ',.1' 

The Royal ]\niit, Koval Scin.io! of Mijie.-., and ,1 
assayers now use tlie millesimal sysicin i-i 
in i,bon), as distinct from the carat systcjn ..f radc 
by retail Goldsmiths. This is a great step u>\vard,' 
the International Metric System i’or the precimss 
be noted that the Standards Connni-sion, in j;H.T 
dated February I, 1870. reconimeruied tiie a!" 
Weight, but until the PmuKl Sterling is tJcclii-ei 
weiglit of 8 gram'- ^.see “ Weight of the S' r, < 'v.eti 
dealers will must probtibly contiiiue to ll^e the 'i'.'' % 

Troy Weight, 

The Law on this subject varies in ditftrcni 
It is generally very loosely a<hniuistcrci!. In rh.s, F 
Troy WTught is derived from Avoir. Weigisi. In 
Colonies the reverse i.s the case. The etiivt >n to 
of 1878, too, is to divorce the weights ii,r i!;e :-;i 
those Used for preciou« st«jnes. To asceitain tlu ,■ 
trace the history of Truy \Meighl fnar, (8e.p 


ii ,s:l 
; f...o 1; 

-tip ' 
tlic .n 
Ld 


i i 


'n-.mt K 

'itiMii 'll 

! to • 
agi' uF, 
OtHKt . 


I Wm h 
ited 1C 

manv ^ 
i! iHjf-l'i 
I’'- HH’t-li 



Old Dwts. 


Decimal part , of, Gz. 


Old Dwts, 


Decimal part of O2. 


This Standard Troy Pound was destroyed in the Fire at the Houses of Parlia- 
ment on Octobex' 16, X834. 

In 18515 an Act (18 and 19 Viet., oh;ip. 73) was passed, and narrated in the 
preambie that the Standxxrd Troy Pound hayinjf been destroyed, ixi future , 
(by sec. 4), the standxird weight for Heference should be the “Avoirdupois 
Pound" of 7,000 grains and the 1824 Act, inasmuch as it relates to the Troy Pound 
being 1‘estored, was repealed (sec. I). 

In 1S70, the Standards Commission recommended the abolition of Troy Weight.:, 
In the same year it was found that only a few towns ixad copies of the Standards. , v 

In 187S the "Weights and Measures Act, 1878 " (.styled the pi'indpal Act) repesiled 
all pi-ovisions in previous Acts on the subject of standards and their gradations, 
and in part carried out the recommendations of the Gomraission, for it enacted ; — 

Section 13. — The Avoirdupois Pound shall be the only standxxrd measure of 
weight, and all other weights shall be ascertained from it. 

Section 14 . — Tiss of the Avoirdupois Pound shall be a giuin, asrd 4S0 of such , 
grains shall be a Troy Ounce. 

All Imperuil Weight.s (and therefore including the Grain) shall be deemed to be 
Avoirdupois weights, except the Troy Ounce. 

Section ao.—All articles sold by weight shall be sold by Avoirdupois weight, 
except that gold and silver and article.s made thereof, also platinum .md other 
precious metals, be sold by Thk Tk'OV Ouncio, or by any Deci-MAE. 

P.ARTS of such ounce. 

Schedule 2 enumerates the decimal denominations under the heading of Troy 
Hullion Weights, hut the gradations do not include -23 or *13 of (jie ounce, 
equal to the idiolished 3 dwts. and 3 dwts. ; these ai-e found, however, in the next 
column (Avoirdupois Weights), the schedule having been vex-y hadlj' compiled, 
which Isas caused confusion of thought regax'ding Troy Weight. 

.,: :,,Th,e effect, of :the 1878 Act, therefore,,, is that iij , ali sales a,ftet* December sir. 
4878, all pennyweighte should be expre.ssed as decimal parts of the mince, and ■ 
its formerly 20 pennyweights made i ounce, xiil pennyweighte are easily con- 
vertible into decimal part's of the ounce by dividing by 2, Thus : 



TROY WEIGHT 


Bullion Weight 


104, i<SS6), South Australia (sec, 1=;, Act 

- nf -Vigeria (schedule 

/ ot 1901), the law is the same as in the United 

xccpi South), New Zealand, South Africa (except 
ewJoundland, &c., the Achs are so framed that the 
m Bnglanci m ICS24, and the Troy Pound of 
in 1034, ^^5 the basis, hein^ij divided as follows ; — 

I grain, gr, 

. , , - I Pennyweight, ffe-f. 

weights =r -1 ounce, us. 

oi' 5 t 76 o grains = i pound, Ih. 

f-mbol .for a Troy pound is IB ; for the Avoir. 
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(4) The (hd Tro}’ Pound, still surviving in Australia, &c., equal to 
the brass weight of 1758, which was destroyed in 

(5) Tire ancient Arabic carat of about 4 “ pearl" grains. 

■(6) The pearl grain, lighter than the avoir, grain. 

And the following, which is simple as well as legal (since 
kSpy), but at present rarely used; — 

(7) The metric centigram and milligram, sufficiently delicate to 
weigh any fractional part of the carat, pearl grain or avoir, gi'ain, 
and as easily understood by the purchaser (who is the one to he 
considered). 

INTERESTING ITEMS— Gold and SilYer. 

“Fine,” “Fineness,” or “Millesimal fineness ” are terms 
denoting the number of parts of pure metal in 1,000, the remainder 
being alloy ; thus “goo fine" denotes 900 of pure metal to 100 of 
alloy. This system is superseding the carat system of referring 
to alloys (see below). 

“ Remedy.” — A variation in the fineness of gold coins of 2 parts 
in 1,000 and also in the weight is allowed ; in silver coins 4 parts 
in 1,000 are allowed. The permitted variation in the fineness and 
vveight is called the “ remedy," or “ remedy allowance.” Formerly 
the allowance for fineness was greater for gold coins owing to the 
inability to remove the traces of silver existing in the natural gold. 
When silver was used as an alloy in gold coins as well as copper, 
it gave the gold a pale yellow colour. Until recent years it was 
oused for Australian sovereigns. 

Carat. — The word “ Carat ’’ refers not onlj" to the ancient 
Arabic weight used for precious stones, but is also a term applied 
to the ratio; of alloys of metals, namely “so man}' pa-’-'ts out of 34,” 
At the Royal Mint, &c., ///t: Ccmit System of alloys is being displacctl 
hy the Millesimal system (see above). ' 

Standard Gold is gififtfi fine, or 22 parts out of 24 (22 carat). 

Standard or Sterling Silver is 925 fine or !■§, equal to 22'2 
carat,, or, expressed in another way, ri-i ozs. out of 12 ozs. (in 


111 India il, Ls the same as gold, namely gift ^ 
900 or I'ty. 


In foreign countries it is 


COLD ylND SILVER IFJRES 


old denominations this equals ii. ozs, 2 dvvts. out 
a quantity out of which 66 shillings are coined 
therefore coined out of i oz. standard silver 

Coins, other than “bronze,'’ are always made of 
or standard silver ; copper is the alloy used in bo|:l| 
coins are weighed by Avoir, weight. See above 
“ Money,’’ page 91. 

Gold Wares.— In addition to 22-carat gold, < 1 t| 
allowed to be Hall-marked : .18, 15, 12^ and 9 carat! 
a ratio of 20 out of 24 is also permitted. 

Silver "Wares.— These are mostly made from s|a| 
“3 carat (li^ ozs. out of 12 ozs.) is an authorised p 


after a considerable lapse of time, is coming into f;i 
high-class plate 


Legal Marks for Gold and Silver 

The Hall Mark shows the assay town, c.g., Loji|oli!i, a leopard': 

’ head. 

The Slatnlartl Mark, the standard, eg,, a lion pas^diit for Silver 


rop I 
;isl| 


f I lb, Troy) 
shillings avf 

tandard gold 
jises. .. Bronze 
pilemedy ” and 

bllowing are 
lid in Ireland 


(Ireland, Hibernia) and a crown, with ligures 


The Duly Mark was the head of the Sovereign (duly ul Alished 1890). 

The Dale Mark for London is one of the first twenty- line letters of 
the alphabet (excluding J) denoting the year of rjianufacture n 
the letter is clianged yearly”, and the style of letter ^vei7 twenty 
■ years. ' .f.l 

The Maker's Mark, or initials. 


Specific Gravities : — 

Gold, pure 
„ standard 
Silver pure 
„ standard 


ird silver, but 
irtion, which, 
on again for 


,ii8 for Gold). 


lP4f 


Declaration of Gold Outputs are apt to be very jniisleading, 
as they arc not made in ounces of fine or pure gold, e^jeept on the 
Witwatersrand (see next page). 


<)0 
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Bullion is rilloyod (as distinct from pure) gold or silver in the 
mass, " Standard bullion ’’ is generally meant when “ bullion ’’ i,s 
spoken of. , :■ 

The Bank of England and all bullion dealers at present* 
u,se the, .standard trOy bullion weights, which are in decimal 
imiltiples and sutamiultiples of i, 2, 3, 4 and 5 ounces, from o’ooi: 
ounce to 500 ounces (Act, 1S78, schedule 2). 

Throughout the Empire, the free coinage of Gold Bullion i.s 
autliorised (see sec. 8 of 1870 Coinage Act, page 25, and the I'ecent 
Indian Coinage and Currency Acts). 

For linene.S3 of Imperial, Indian and Foreign Silver Bullion see 
footnote on page 94.; 


WANT OF UNIFORMITY 

IN DECLARING 

GOLD OUTPUTS. 

) The foll.oniitij> is taken, by kind pennissien, jToui the Johan neshni'p, 

Star," dated March 10, 1902 ; — 

' “ Since the resumption of milling commenced in May, iQOi, the 

output of gold in the Witwatersrand has been declared in tine gold, 
the value of which is 4s. ii-4545d. per oz. The custom 
previously obtaining, was to declare I'eturns in bullion ozs., the 
value being taken for purposes of estimation at 10s. peroz. 
for mill gold, and per oz. for cyanide gold. We believe that 
with the e.xception of the United States, where the value of gold 
won is declared in dollars, the Transvaal is the only country in the 
world which has made the tine ounce of gold the standard of 
declaration. The great advantage of the new system is that now 
i every one knows that when an ounce of gold is spoken of, a money 

: value of 44 4s. iijd. is referred to, whereas formerly a bullion 

ounce might be of any value from £2 upwards. Further, if statistics 
are to be of any real value the standard of the ounce of gold must 


.Sec “ Weight of the Sovereign," p:igc 03. 


MONEY; IMPERIAL SYSTEM 


be a fixed quantity, and not vary as it does in the di 'ferent colonies 
of the Australian Commonweallli. I n Victoria the value of an ouiict 
of .qold is 19s. ojd.^ in Tasmania it is /3 17s,, in Western 
Australia £3 i6s., New South Wales i:3 93. South Australia 
i '3 ys., Queensland £2 19s, yjd., and in New Zealand -43 7s. oi'd. 
it is greatly to be hoped that other countries will adopt 'the same 
practice that has now come into vogue on tlic hand., and declare 
the production in fine gold.’’ 

AuthoK’s NoTE.~.If the pound . sterling were defined as oi 
exactly eight grams (Set’ “ Weight of the Sovereign,’’ page 93), the 
value of the gold won rvould be declared in British sovereigns, in a 
manner similar to that adopted in the United States, and with the 
supreme advantage that by multiplying the number (ffi sovereigns by 
eight and deducting one-twelfth (on account of the copper alloy in 
the sovereign), the weight in grams of the pure goloM’on, wQuklbe 
ascertained. 11 s 


MONEY. . 

For covtauL Colonial Motioyx, ^co pages 98 and 99. ■' 

For Indian Money, see page 166. 

Gold is the sole standard of value : it is allowed to be coined 
freely, whereas silver is not (sec. 8, 1.870 Act, page 25). 

IMPERIAL SYSTEM. 

Accounts are kept in pound.s, shillings, pence and fraction.s, but 
the “ Money of Account " is the Sovereign. 

' 1 farthing, Jd. 

4 farthings = x penny, ’ d. . 

je pence -= l shilling, .v. 

go shillings x pound or sovereign £ •' 


Ko I'wsoii is isWigcd to give cluiiigo. 

.V " diiiiwa ’’ is Uvetitv-one sliilliugs ( Ci is. ocl.X 


1 
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Imperial Coinage. 

The following are the coins now in general use 

Gold ' The Pouxo Steklixc; or Sovereigx, •/: 


Half-sovereign =' los. od. ■ = •$ 

Silver: — Crown — 5 s* od. = ’25 

Double-florin =: :4s. od. 

H.'iir-crown = 2S. Od. -125 

FrORIX OR O.VE-TEXTH ) __ oc nr1 - -r 

OR A Pound’*' f ~ 

Shilling ^ ^ ^ ^ od. : ; = , 

Six-pence -:. .= . 6d. j =■ :'025 

Three-pence ■ -gd. ;T 

Bronze: — Penny id. 

Half-penny . = ■ ' Jd., 

P’ai'thing , = i<^v 

For full list of denominations minted in the last thirty years, see 
First Schedule to 1S70 Coinage Act (now printed as revised by 
Coinage Act of 1891), which also gives the standard fineness, and 
the standard weight and remedy allowance in Grains and Grams, of 
all the coins, and the least cm-rent weight of the gold coins. 

It should be remarked, however, that by sec. 11 of the 1870 Act, 
which is given in e.vicnso on page 2$, the denominations may 
be varied or witlidrawnf from time to time by proclamation. 

P''or mental conversion of all amounts into decimal parts of a 
pound, see rule page 195. 

Paper Currency. — Paper money is always liable to be over- 
issued, and liierefore depredate. To avoid depreciation, in all 
British monetary arrangements, paper currency is always con\‘er- 
tible into gold (or in India, into gold or silver). The Bank of 
England notes are therefore “payable to bearer on demand.” They 
are issued for sums of T5, ■Cio,'£j20, £$0, £100, £200, T500 and 
;^I,000. 


Both these descriptions appear on many 
As the groats or fonr-pennr pieces liav’e 




T 


U4 
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pared with the enormous changes mack; in the weight and value of 
the standard sovereign in the past. Many pre-Echvardian coins 
Would necessarily be renclered a trifle light weight, but could 
continue to circulate under a Light Coinage Act until gradually 
replaced. 

No one must suppose that adding a small quantity of standard 
gold to the sovereign would mean a loss to -the Mint or the 
country, or to any one, Unless we except the infinitesimal cost of 
reminting coins struck in the last reign. The purchasing power of 
the sovereign would be increased. 

See "Dispute as to Decimal Coinage,” page 156. 

Standard or Sterling Silver is an alloy of 37 parts of silver to 
3 of copper, or 925 silver to 75 copper. This is known a.s a inil- 
lesimal fineness of 925,* and is also equal to 22‘2 carat. A remedy 
of only 4 parts in i^ooo is now allowed. 

Twelve Troy ounces of standard silver are coined into 6fis., the 
melting up value of which varies, but is now about 26.S, Thus the 
foiiiiiig value of silver per Troy ounce in the United Kingdom is 
5s. fid. , and the present melting up value under as. 2d. For this 
reason silver coins are legal tender up to two pounds only (sec. 4, 
1870 Act), being merely token money, and the Bank will therefore 
lake light silver coins at face value. 

-A standard shilling weighs 5'fi55rf) gi-anis, or S7’2‘j272 grains, 
and other silver coins are in proportion. 

For the actual and nominal values of our silver coins to be 
identical, gold and silver would require to have a fi.xcd ratio to 
•one another of 14^ to i. 

Bronze is an alloy of copper 95 parts, tin 4, and zinc 1. No 
remedy is allowed for bronze coins. 16 At'oir. ozs,, or i Avoir Ib. 
of 7,000 grains of bronze are coined into 48 pence, or 80 half- 
pence, or 160 farthings, A penny, therefore, only contains five- 


Fineness of Standard Silver ; — 

In United Kingdom, &c. 
Ill India (same as gold) 
In foreign countries 


935 or 15, 
91*1 or IJ, 
900 or 




MONEY; COIN AND BANKERS' WEIGHTS 


sixUis the amount of bronze contained in two half-pence or foui 
farthintfs. Bronze coins are only lejfal tender up to ts. od. (Sec, 4 
1.S70 Act), being token money only, and light bronze coins arc 
taken at face value. If 

All our Coins should, as far as possible, have a simple prac- 
tical relationship with the smaller weights an(i' measures oi 
cxteirsion, an idea which originated with the iirst coins ever made. 
At present, in the United Kingdom,* the bronze coins are the only 
ones which have, namely : — iiii 


One penny 
One half-penny 
One farthing 


\ avoir o/. 

,, ,, and I inch in diameter. 


COIN AND BANKEBS’ WEIGHTS. 

(See Weights and Measures Act, 1878, pageiisG.) 

Coin-weights, or weights representitig the “ standard ” weight of 
each coin of the i-enhn, and Remedy-weights representing the 
“ full ” and the “ least current " weights for gold coins, are allowed 
to be used, but must be forwarded to the Standards Office of the 
Board of Trade to be verified and stamped. For weights of coin- 
weights in grams and grains, see Schedule 2 of the XVeights and 
Measures Act of 1878, or, as they are equal to tlic weights of coins, 
the schedule of cither of the Coinage Acts of 1870 and 1891, 

In addition to the authorised coin-weights for single coin.s, 
Bankers, to avoid counting gold, coin by coin, use balances with 
graduated scales, or sovei'eign weights in multiples of the sovereign, 
namely 50, 100, 200, &c., and the weights are so marked, but for 
such weights Board of Trade Standards for verification have not 
been deemed necessary, dealings between bankers and their clients 
being by coin and not by weight. The basis for the.se weights i,s 


A hirsfe issue of copper " cash " has been inado by the Mini tn Honi? Kons*;tnd 
China. Kach of tiicsesinaH pieces weiglis i gram. Therefore i,ooc cash = t'kilo- 
gr.'iin, value i dollar. 
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I f/, 


. genei'aUy the estimated average weight of the sovereign i n circula- 

I iion at the time. Thus, before the passing of the Light Coinage 

I Act of 1891, the avei'age for a sovereign was taken at 7'963 14 gram.s, 

I and after the light gold was called in the average, was raised to 

! T97027 grams. 

For bullion weights see page 90. 

Weights for weighing silver are not much used bj- Bankers, light 
silver being taken at face value. Hut the average current weight 
of silver coins is sometimes taken at 35-2 o/,. troy for every Tio. 


COMPARISONS OF THE “MONETARY UNITS” OF THE 
WORLD. 


Standard, the British Sovereign. 

Explanatory Notes on the Table on pages 98 to 102 : — 

All countries (excluding China) have gold coins, but keep their 
accounts in denominations, which are made of silver, excepting 
that in — 



Colonies*^^*^ } “the money of .'iceoiint” is the gold British poiitidi ^ 

EjtJ'pt .. .. .. „ „ ; Egj’ptian. „ r, ; 

Turkey .. „ Turkish , 

United States, C.inaria, ftc. „ ,,, „ Dollar. 

Portugal .. .. . . „ ,, „ Milreis. . ~ 

These facts make it particularly difficult to appreciate a table of 
comparisons, because although the gold coins, which are multiples 
of the silver coins, do not lluctuate in value materially,* yet the 
silver denominations, for the purposes of exchange, considerably 
vary in value with the price of silver. 

Third Coluji,n (Number of coins receivable for £l at par) : — 
Most very large sums are, for the reason just given, payable in gold, 


:\lOyEV,i I'OEEJGA' JND COLOEJAL 



and we may thercfure take the British sovereign as “The Woric 
Monetary Unit,” and first compare the gold coins ot flpreign countri 
with it, as in the last column, and then assuiiw that in tho; 
countries silver is worth its face value, in the same way as v 
assume^ twenty shillings worth a sovereign, Ori |his assumptic 
we arrive at the figures appearing in the “ thirc^ jpolumn,” beiii 
those required for converting pounds sterling into rpreign money 
and given in decimals because the monetary upils of all foreig 
countries (except. India and Persia) are dividra decimally c 
■centesimally. ■ -h L ■; 

UntiT Great Britain adopts a decimal system bl count for he 
coinage, to convei't shillings, pence, and farthings tp a decimal pa 
of the pound, “ mentally ” use some such rule fis that given o: 
page 195. 

Foukth Column'. (Figures for converting foreign moneys int 
pounds, sterling by multiplication) ; — The fourth cblfinn is the con 
verse of the third. Thus, if 25'2 francs make one pound, t 
convei't francs to pounds we can divide by 25'2 or 25^, or, what i 
equivalent to so doing, multiply by '0397. 

These figures '0397 show the par value of one franc in pound 
sterling. To convert decimal parts of a j>ound to shillings, pence 
and farthings, multiply by 20, 12, and 4. Thus = Qjd, 

Fifth ok Last Column.— The nearest foreign denominations ir 
gold to the pound sterling are marked (G), Excluding Great 
Britain, Egypt, and Turkey, the “ monetary units” (or denomina- 
tions in which accounts are kept) already namec( |n the second 
column, are marked in the last column in the cases of the United 
States and Portugal (g), and otherwise (s). At fak:<| or par value 
they are generally one-tenth the value of the highest gold coin 
circulating in the country refei'red to, but this par yaiue in, pounds 
sterling, having already been shown in the foiii|li| column, the 
values in thi.s last column have been calculated on jitl|e suppo.sition 
generally assumed by bi-metallic countries, that “ pure ” gold has 
a fixed ratio to “ pure ” silver of 15J to i, which giHs 6o|d. as the 
value pec ounce of “ Imperial standard ” silver. 1 

These monetaiy units are generally divided deciraply by nickel 
or bronze coins, denoted by (n) and (h) in the last column. 

G 


TIA^'S TJBr.Es- 


TABLE. 


ilonuy i)f 
Account. 


Multiply- 

Num- 

S- 1'“* 

-Un4-’ iSterling;; 
atP«i‘- with 


Remarks. 

(G) fjolcl coini (s) silver, 
(«) nickel, (&) bronze; 
Silver at,6ogd. 


Argentina ... See South Amer ican St ates. 

Austria- Silver KRONE 24-0 "04 

Hungary ... or Crown (ic 

of 100 hellers. 

Belgium * ... Same as France. . , 

, Brazil: ... ... Silver MiLKEis S-ty -ii 

(1000 rets) : . (as. : 


Britain, Gt., and Gold Pound i’o 
I reland ... of, ,20 shillings 
(= 10 Horins) 

British lEtii'pire-- • , - 

Atistralasia ... Same as Great Britain t 

B. Honduras ) Gold DOLL.MJ 
I Canada j of U. States. 


Ceylon ... Silver Rupee 
(I ndian) 

E. African Pte. .Silver Rupee 
E gypt ... See below. 


Silver Rupee xs'q 
of 16 annas 


i5'o ■06 

(IS. 4d.) 


20 fcronefG)— 20od.=Ki6s. Kd. 
I krone (.s) ■ , , = S^d. 

ro hellers (n) — id. 


to milreis (G) «= 22s, 5'Jd. 
I milreis (.v), = , 2.s. o|d. 

4oreis(/)) = id. 


Pound (G) 
Shilling (s) 
Penny {by 


13 rupees (G) » 

I I, rupee (s), ss 
I 10 cent =s 

[ (Same as India.) 


. 20s. od. 

IS, lolcl.l i 
lixi. 


I x3 rupees (G) 
1 rupee (s) 

T anna 
I pice {&) 

I pie 


= 20s, od. 

-- IS. I0|£l. 
™ Id. 

= M. 

^ ,'.d. 


'* See “The Latin Union," page 103. 
f See ".Acts," p. 29. 

^ Par value of Rupee is is. 4d. See end of 15.vp!unalovy Rotes iind' page iCifv 
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TABLE {coniiiiucd). 


} Country'. 


Money of 
Account. 


I Miiltiply- 

Kuni- 

berof 

Coins 

rcceiv- Pai.yf !«<■'. 
nhlp info 

Pop'll As 

onr Sterlin.5 ; 


Rcmsirks. ■ ■ 

(<?) g( Id coin, (‘s:) silver; 

(M i n ;lcel, (ft) broMe." ^ 

t; Iver at fiogd. 


British Empire 
Hong Kong 
Lubuaii 
Straits 
Settlements 


[cmtimii'd) 
liritish aud 
Mexican 
Silver 
DOLL.A.R 


Identi cal with tihejapanl 


Mauritius ... Same as Ceylon. 
Newfoundland Gold Dollar of U. S tales. 


;:;Bulgaria ’ 


j Same as Great Britain! 
Same as France! ,■ 


Cliiiii Columbia See South Amer ican St ate. 


i^China':!,,. 


'vDeiiinark,;; V 
Sweden and 
Norway ) 


j Silver Tael I 3-6.7 . ‘yzG | 
1 of 10 mace [(.varle.s) /6s.ri3jd.\ i 

or 100 conderin ! \ varies / I 

or 1000 carii ■ j 


i.tael (s) 
10 hiEte!, 

I conderi. i 
or:id c<isi| 


Silver Kroxe iH a 
or Crown 
of loo ore 


IS. i.id.) 1 krone iff 
i'i'iiofire 


1 Gold E. Pound o‘ 9S5 i-oi 


of 100 piastres 


(aos; iSd-)' 10 piastre; 

I'piastre;; 
; I mil (fi): 


i Same as France, 


See "The Latin Union,” page 103. 


. ■ 



MJJ? TIN'S TA BLKS 


TABLE {continued). 


Ctmntry 


Money of 
Account. 


I Silver 1<'RANC 
I of 100 cents 


Num- 
ber of 
Coins 
receiv- 
able 
for £l. 
at par. 


Multiplj'- 
ins; iijjs. 
to con- 
vert, at 
par value, | 
into 
Pounds 
Sterling ; I 
with 
result. 


Remarks. 

(G) gold coin, fs) silver, 
(b) nickel, {h) bronze. 
Silver at 6o|cl. 


■040 

(utcl.) 


25 francs (G) t = rgs. lod. 
20 francs (G) = [5s. lOiM. 
5 francs = 3s. iiJd. 

ifr.anc(.s){ = 8j|c{. 

ro centimes (■/)) = id. 


20 marks (G) 

I mark (s) * . 

10 pfennige Qt) -. 


19 S. 7d. 

' lokl. 
■ , icl. 


i.00 


ranee and 
the Latin 
Union 


25-2 


Germany 


Silver Mark 
of 100 pfennige 


20'4 


Great Britain ., 
Greece* 


See Britain. 
Same as France 


Holland and 
Dutch East 
Indies 


S Ivcr FLORIN 
of 100 cents 


Indo-China 
Italy 'll 


silver Piastre 
Same as France. 


Japan and 1 
certain Brit, [ 
Possessions j 


Sliver Ven 
of too sen 


(2S.Q|d.) 


•0S26 
fis. 7gd) 


•2084 

(4S.2d.) 


t6.s. fijd. 


TO florins (G) 
1 florin (s) 

10 cents 


5 piastres (G) = 20s. lod. 

I piastre {s) — 4s. 2d. 


10 yens fG) 
I yen CD' 
to sen 
I sen 


20s, 6d. 
4 S- 3 |d S 

2lW. 

|d. 


^ See Ljitin Union," page 103. 

•f In most Union countries, the highest gold coin is a 20-franc piece, 

1 The face value of the franc is pjd., but all higher silver den(munation.s in the 
Latin Union are face value with standard silver at fioSd. per oz. ; compare tlie 
5-franc piece here shown. ' ' 

fM 2S- oji In Japan gold bears a ratio to silver of ?.y34S to i (see end 

•of" Explanatory Notes ”). . j-t i v 


-VONE Y; FOREIGN AND 


Coiintrif. 


Ottoman 

Empire’' 


; Rpuiiiania I 


table {continued) , 


Multiply- 
ingtigs. 
to coil- 


Money of 
Account. 


I lU cpil" Rt'lTiarlfe 

vert, at : (G) gold S^old colir 
‘‘4>netoyunitr ' 

' result, 


I Silver Picso 
1 of 100 cents 


■202 

{4s, a|cl,) 


Same as bvvedeju alKl iDenmark. 


5 pesos (G) 
1 pe.sn (ij 
10 cents ] 

I cent . ' 


IGolclT.PoOND a-107 
I of 100 piastres 


■903 

(iSs, o|d.) 


Silver Khrajj zvzx 
of 20 shahis ■ ' 


I T. Pound (G) 
r piastre ;,s) 


4 \ 

V\anes / 


See South- Amer lean .Sti; 


I Toman (S' 
of 200 slu.hii 
f Khraii (s) 

ofdoshahis 

t Shalii , 


j Gold Milreis 
(1000 reis) 


|(4s.5jd.) 


j Same us P’rancc. 1 


■5 Goroa (G) ■ 
of 5 niilreiH I 
I niilreis (sft 
I teston (4' 1 
■.'fif .loQ're'id' j 
.|o reis :(h) : : 


' 4S- 5id. 

= 4 |ti- : 

rabdut Id.:': 


: Silver HotTBLE g-jo -,o:r, 
! 01 mo kopecks 


IQ roubles (6 
I rouble (ft) 
Ip kilpecics . 
1 kopeck (P) : 


:4:'2IS-:pd.::::' 

=-':-3S.-2d;:,i:: 

4 d. 

-about, id.: 


I circulates readilyi 

I T ^ i-'nlm Union/ pace ros, 

4 iiJe ■ UnDCrial .” l ' ormf»rhr /if , 1 . 1 . . • 


v.bemg replaced by .silver and br 


JI/JA’Y'LV'S 'J'ABl.ES 


TABLE {continued). 


M uttiph’- 
ingfigs. 
to con- 


Moiiey of 
Account 


Coins 


recoil- 


into 

: Pounds 
Sterling ; 
with 
result. 


Remarks. 

(G) gold coin ; (,«*) gold, coir 
also a monetary unit : 
(.«;) sih'er ; («) nickel ; 

(6) bronze. 

Silver at 6oScl. 


Servia*... ... Same as France. 


Si(.vuth American 
States— 

Argentina ... Silver Pkso + 
of 100 cents 


■inS S pesos (O) 
(3s. rij-d.) I peso (.s) 
10 cents 

! I cent 


Chili 

Columbia 

Uruguay 


! Silver Peso t 
i of 100 cents 


•1873 3 pesos fG) 

(3S. 9d.) I peso (,f) : 
10 cents 
X cent 


Silver SoLt 
of 10 dineros 
or XOQ cents 


I libra (G) 


( 3 S. od.) I sol (s) 
I dinero 


Same as France. 


Sweden . ... Same as Norwaly .and Denmark, 


Switzerland ... 1 Same as France. 


I See Ottoman Ejinpire. 


United States, I 
Canada, &c. / 


Gold DOIXAR 4‘87 '2033 I A eagle (G‘) ! 

of xoo cents ” or s-dol!ar ]' 

(4s. i.l'cL) I dollar(g). 

I dollar (.s) 
10 cents is) 

I cent i’j) 

See South Amer ican St ales. j 


i 'Urirguay 


See ‘’The Latin Union," p.age 103. 


i The Peso and Sol arc et)ual in value to the French 5-franc piece fsee "Latin 
Union," page, 103). In some States the circulating merlium is principally inconver- 
Aible thaper Money. The 5-peso piece goes under tlie varving name ofArgtntino, 
Doubloon, Sucre, Piastre, and Vtnezokino. 
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THE LATIN UNION. 

This irnion was originallj-a “moiietarj’ alliance'’ between Franc 
Belgium, Italy, and Switzerland, sub-scquently joined by Grecc 
formed with the object of maintaining a lixed ratif) betwee 
‘■‘pure” gold and “pure” silver of 15^ to c. This would gh 
■“ lanpcrial standard” silver a consi.-uit value of (jO;^d. per troy o£ 
Such an arrangement necessitated the free coinage of silver r 
well as gold, and gave an enhanced value to , silver', with the resu 
that silver poured in from other countries in exchange for gold. 

Consequently these Bimetallic Countries, whilst maintaining th 
ratio in their cc?/bs, could not keep the ratio oi the '" mhic" of tho^ 
coins constant : lire free coinage of silver therefore had to b 
abandoned to save them from going bankrupt. 

However, the countriCsS belonging to the rnion stiil have thei 
monetary units and stibdivitiions of the same weiglrt and fineness- 
and therefore value. All their larger .silver coin.s tu-day would bi 
par or face value if the ratio they wislied of 15J to 1 were hxec 
upem. The monetary unit it.self. though, is not of equal iinenes, 
with its higher multiples..- ■ ^ j - , ^ u 

Several other countries have since followed this exampie, but ii 
ibc case of Finland the markka is made, of equal finenes.s to it; 
higher derivative.s. _ With this .small exception, all die denumina- 
lions in the following table are of equal value, though usuaiiy 
idiffering in name : — 1 


Cdi'intry. 

I . Monetary Units ot I 

: iuiual Value, but Uii'ieriiii- 

X.'mie Given to t!ie 
"Ccntesiijhal ” Part of 

” 

1 hi Name. 

Such Unit. 

Belgium 

i , .. franc j - 

centime 

Ihilgaria 

! leva 

stojinki 

Finland 

} markka 1 

penni 

centime 

France 

1 franc | 

(freece 

drachma 1 

-lepra 

Italy 

1 lira 

cciite.sirai. 

Roumania 

! ley 

bans 

Servia 

i dinar 

parjji 

Spain 

ri peseta 

centiino 

Switzerland 

1 franc 

ceniime 
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In AuKtria and Hungary, the krone of too hellers is made of equal 
value to the franc. 

In Russia the ^-rouble is equal to the par value of the franc, and 
the gold “ half-iniper-ial ” to the gold 20-franc piece, which latter 
coin circulates readily in Turkey. 

In most of the South American States the monetary unit, called 
the Peso or Sol, is made equal in value to the silver 5-franc piece. 
And so on. 

Thus the Trading between all these countries is encouraged. 

What a Ratio of 15^ to 1 Would Mean. 

As will be seen by the last column in the table on pages 98 to 102 
this basis would give a value of only iid. to the shilling ; : lojd. to 
the Gei’inan mark, against a par value of .1 i^d. ; H^d. to the Austrian 
krone, against lod. ; and so on. 

It would bestow a par value, namely, 3s. 11 Jd., upon the silver 
5-franc piece, and its facsimiles in other countries, and also upon the 
Peso and Sol of South America. It would fix the value of the tael 
of China and the piastre of Indo-CIiina at 6s. 6jd. and 4s, 2d. 
respectively, when their melting-up value to-day is less than 3s. od, 
and 2s. od. ; and the Silver Dollar of the United States would be 
raised above the present value of the Gold Dollar. 

In Russia, Japan, and India (each of which had formerly a silver 
basis only) the silver coins are large compared with British silver 
coins nearly related in par value. The par value in these countries 
.would therefore considerably rise, namely, the rouble from 
2s. ijd. to 3s. 2d., the yen from 2S. ojd. to 4s. 3:Jd., and the rupee 
from IS. 4d. to is. io|d., as shown in the table already refeiTCd to. 

Supporters of the Bimetallic theory have, from time to time, sug- 
gested fi.xing various ratios for gold to bear to silver*, and advanced 
great arguments to uphold the same. They have not found many 
followers, however, in Great Britain or the Dominions beyond the 
Seas, all of which are “gold” countries. Every proposed ratio 
requires studying on its own merits, hut when a Bimetallist talks 
confidentially he will generally say, “ Start with what ratio you like, 
the value of silver would slowly rise under Bimetallism, and (here- 
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I 

i, 

jl, 

j. 
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(Until it reach 
Jd be effected 

ltrinsie,,natur£ 
tout 26d. per o 
|.rtificiall5' rai? 
I than “ double 
ler way, ever 
iibe reduced i 


fflinafe.;'' 

|iany countrie 
nose Gouiitrie 

„ . , , _ itolhcBntis] 

Sovereign, as is shown in the .last column of the table on pages 9 
to 102. 

The Peru libra and sovereign of British India are exactly egua 
to it : the Egyptian pound, Japanese 10-3'en, United States anc 
Canadian 5-dollar piece, Mexdcan 5-peso piece, and Indo-Chinj 
5-piastre piece are all worth a trifle more than the sovereign ; anc 
the German 20-marks, Latin-Union 25-franc piece, ! and the Argen- 
tine are all worth only a trifle less than our sovereign. 

But these countries will not so adjust their gold coinage to agree 
in value with the British sovereign so long as we retain its awkward 
subdivisions, and its standard weight 'oi below B grams .(sec 
page 95). On the other hand, the French nionetar}’- plan will 
continue to gain adherents to the detriment of our International 
I'elaiions. , J || > - \ '\i 

It is not difficult, therefore, to see that by failing to. adopt a 
decimal coinage system, we are heaviK^ handicapping ourselves in 
the World’s Markets, and responsible for the “ Coim||'e-Bafaer’ of 
that World. - . 


Apart from all the gold In the British Empire, it must be lut {lein mind that 
aiioul 100 miilions of pounds hterlind aie now yefUriy payable, in i j W, to people in 
tlie United Kingdom, in the way of Interest on their capital inyeifr abroad, 

1 In some of the Union countries there is not a 25-franc piece. 
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fore the ratio could from time to time be adjust|e| 
15J to t.” Let us see how the British Empire v 
if agreed to this ratio. 

No silver coins arc now worth their par value, the 
or market value of silver being to-daj" (i/i/’04) onlV 
To adopt the Latin Union ratio would, theref op 
every ounce of silver in the Silver Countries to mo 
itS: present , value J or, to put the proposition am 
British sovereign, in India and elsewhere, wop 
value to about 9s. ocl* ^ 

The Latin Union and Imperial Decimal 

It: has already been shown that the silver coins df 
eorrespand with one another. But a nuraber of 
also have £fold coins eaual. or almost eaual. in va: 
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A SUGGESTION FOR IMPERIAL DECIMAL COINAGE 


CHANGE IN OUR SYSTEM OP COUNT. 

: " That in the opinion of this Council the adoption of the Metric 

System of Weights and Measures and a Decimal System of Coinage 
ol' the United Kingdom would greatly promote and benefit tlie 
, educational, scientific, manufacturing and commercial interests of 

thecountry." 

Resolution by ihe Conucil of iht: Iiistitufe of Chai'kn’d Accounianis,' 
f nlyH, Kjo,-?. ■ 

The whole World, except the United Kingdom and “parts” of 
the Empire, have adopted decimal coinage (see table page 112), China 
having done so from time immemorial. 

If Great Britain and the Colonies, which have not already a 
decimal coinage, are to place themselves on an equal commercial 
footing with the rest of the World, it will be seen the change would 
not require so much of an amendment of our coinage as it would 
the introduction of the simplest way of counting it. 

Gold Coinage. 

To materially alter the value of the pound sterling, not merely a 
coin, but a standard throughout the World, is too serious to contem- 
plate.* ■■ ■ 

The gold coinage could therefore remain the same, excepting, 
perhaps, that the design on one side of tlie half-sovereign should 
.show it wa.s also equal to live florins. 

Silyer Coinage of Is. Od. and upwards. 

This would be reckoned in florijns, or tenths of a pound, f instead 
of in shillings. 


* To increase Us value less than |d., by altering its standard weight from 
7'988 giams to e.vactly 8 grams (its nwixlmum weight is S’ooioi) as hinted on ti:(gc 
<J3, could not be considered a serious alteration, but tliis idea is immaterial 'to 
the proposal for a decimal coinage. 
i "Ouc-teuili of a pound ” already appears on mo.st florin.s. 
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It would not requ ire alteni\q, even in jiiiuie, for ulLhongh vrc- now 
I'eckon in nil the imiltiplcs of a sliillin"' arc called by other 

names, r.,q., crown, Hm-in, &c. 

But it wmiild be better for the desig'n on one side of the new 
silver coins to also show the new method of count. 1 

Coins Below the Value of One Shilling, 

ij6 farthings now make l liorin. 

If 100 farthings were coined to the liorin instead, we should 
complete our decimal coinage as. follows ; — .11 

100 fai'things or “ mils” * =:■ r florin, 

10 florins or 1,000 mils = r pound. 

The sixpence would also remain, but under the culirel}'' new: 
name of J florin or 25 mils, which could be shown in the iiew' 
design for one .side. t 

Threepenny pieces (wliich were never issued before 1861), could 
be entirely withdrawn from circulation. 

Bronze Goins. 

The Mint could issue : — 

25 new pennies for every 24 present pennies handed in.- 

Or 50 new half-pennies „ „ 48 „ half-pennies „ 

Gr ioo new farthings „ „ p6 „ farthings „ . 

The new bronze coins could be the same size, weight, | and design 

Kecomtm'udntion t)f the Uoyal Conjmission in The Coinmisdon of 1S57 

nctviseci the del.ny in the .'iltcrntion I'lendin}' the adoption of the htclric- System, 
Another Cl >mmissitin was held in 1S68 after the International Conference in Paris • 
in iSfiy, in reference to a universal currency. 

■j See design of yiieen .\iine <)d„ 1707 ; similar to florin. 

I It must' be remembered that bronze coin.s, like sili'er, are only tokens, the 
amoimt of metal in Uie coins iiaving nolbitig to do with their actual v.ilLie. por 
example, (it) if the bronze in 48 pennies to-<iiiy were converted into haif-pemiii.s iliere 
would only be So h.ilf-pennies ?= 40 pence ; (h) until i860 copper coiu.s of the same 
excliange value as at present were made more than “double the weight," pur fore- 
fathers Witnessed a reform like this with cguatiiniity ; the present generation is apt 
to be too timid. 
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as the present ones, excepting that the designs on one of their sides 
would, as on the present florin, show two denoniinations. 

I penny ; 4 mils, 

I half-penny ; 2 mils. 

1 farthing ; i mil. 

The exchange value of bi'onze coins would therefoi'e be decreased 
4 per cent, an amount many have already depreciated through 
wear, and infinitesimal compared with the decreased value of the 
light gold coins, which were allowed to keep in circulation for 
years (finally withdrawn 1890). It would not be of consequence, 
therefore, if the present and new bronze coins were in ciixulation 
at oiie and the same time. ■ 

No one would object to receiving 25 pennies for 24, or 25 
farthings for a J florin. And if the working men, who use bronze 
coins largely, were able to purchase with the new penny what they 
now buy with the old penny, they would save ,i farthing or mil in 
every J florin which they spent in coppers. But it is only reason- 
able to suppose that the retailers would change the quantity supplied 
pro rata so that neither the I'etailer nor consumer would gain or lose - 
by the change. There are, however, instances in which the quan- 
tity or accommodation supplied and the price could not be so easily 
regulated, such as railway mileage and the daily newspapers. 
These are matters requiring special consideration and are dealt 
with on pages 147 to T54. 

A Nickel Coin. 

It might be deemed advisable afterwards to have a coin repre- 
senting a value in between the new penny and | florin, namely, a 
lo-niil piece woi'th about 2^d. pi'esent money. 

A lo-mil silver coin might be confused with the old threepenny 
piece. To avoid this it could be made larger in nickel.* 


: , Charles Il. usetl tin for coinage, 1684 ; and his successor James, gim-nietal and 
pewter, after Ins abdication. Nickel coins arc largely used on the ComineiiL, being 
lighter and smaller than their equivalent in bronze. 
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Ai’ithmetic of Decimal Coinage. 

An immense amount of labour and time would be saved in all 
sums of addition, subtraction, multiplication, division, and propor- 
tion, and our whole arithmetic rendered more accurate. 


Conversion into Decimal Amounts — Mentally, 

When once the Decimal System liad been started we sliouid 
require no conversion tables, but a rule is here given for conversion 
on the eve of the transition, of all sums under one pound.* 

Rule : — For every 2s, count i ilorin, for every remaining 6d. 
count 25 mils, and bring any further remainder to farthings and 
call them mils, adding i if the number of farthings is above 12. 


Examples : — 

os. 8|cl. = 

IS. 4^d. = 

5s. cj-d. = 


{25 -f 1 1) mils = 36 mils 

(50+19) „ = 69 „ 

2 fl. (75 -f 16) „ = 2 11. 91 „ 


XOTE : — This rule may now be used for converting all sums 
under £l into decimal parts of a pound. For in the above, 
36 mils = *36 florin or -036 pound. Similarly 5s. pjd. = 2 '91 li. or 
A^0‘29r.^ . : ■ , 

Book-keeping of Decimal Amounts, 

Cash columns would be ruled as at present f ; in the florins 
column there would only be units instead of units and tens, as in 
the pi'csent shillings column, and the frequent errors of los. in 
casting zcoiild occur no more. In the mils column, farthings and 
half-pence would disappear, but there would still he units and lens 
as in the present pence column. 


The Government would probably distribute cards showing the decimal value 
of ereiy sum under ,.£1, or in the ease of Hanks, &c., cards omitluu)! fat things. 

•} Unle.ss one column were saved by counting in Pounds and Jfils onh-. 
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Cncler the present system we have to : — 

Add up the farthings, divide by 4 and carry to tlU pence column. 
„ pence, „ 12 „ „ | iiilliugs „ 

„ shillings, „ 20 „ „ Toimds „ 


[■rider the Decimal .System we could add up £ f. ml columns like 
an ordinary addition sum, as though there were rib mlecl columns 
'in': between. '■'■''ll "■■■:•:■■■'■■"’■'.'■■■■" 

Example of Cash ColHiiins- 


£ s. d. 

£ f. m. 

400 

== 4 0 00 

7 12 .0 

. == ■ 7 6 00 

5 6 6 

5:3 25 

y :i5 0 

= 9 7 50 

4 hi 6 

4 6 75 

2 2 2J 

- 2 I y 

5 4 3 S 

. = . 5 2 16: 

0 5 loi ■ 

= 6 ^ 93 

igs. 4,^d. 

jC44 yf. 68m. 


;;^"44 pf. 6Sm. can as readily be written 444-96S or .£’44 yf. 6c. Sm 


Why ■we sho'uld make the Change. 

Apart from being a quicker system, altogether, tlk Decimal Sys- 
tem would have great Commercial benefits ; the iwuwky iraotations of 
our nierchanls would be readily understood in other countries, ex- 
change of small amounts by travellers and others wonkl be simplified, 
and international postal and other rates put on a better u oting. The 
unity would be advanced not only of the Empire, but of the World. 
From the Table on the next page, the fact that other Cauntries use 
the Decimal System, is apparent from the numbe::: of ciphers 
appearing in the second column, and it will be seen at a glance, 
huw much belter it would be for comparison, if all Ibflse numbers 
endingin ciphers were comparable with r,ooo farthings in.stead o 
y6o. \iConimmd £{igc 114,,) 
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TAJILE OK COill’ARTSOXS AT “pak" OU “pace” values" ok the SMAI 
DEXOJIIXATIOXS t OK ALL COUXTKIES WITH THE PKOPOSK 
IMPERIAL MIL OR NEW FARTHING (CjuVj)- 


Coiiatries. 


Great Britain and parts of 

Greater Britain 

Cejdon and Mauritius 

India and East Africa 

Peru . ... ... ... : 

Germans' 

France, Belgium, Su'itzer- , 


MuIFples of 
their small 
denominations 1 


land, Italy, Greece; also) 
Spain, Servia, Bulgaria, L 
Roumania, Ru,ssia (see 
below), and Finland ... I 
Argentine Rep., Venezuela 


Holland, Ja\’a, &c. ... 


Austria and H ungaiy 
Mexico, ' ... .... 

Egypt 

Japan,:: Str. ■ Settlements, ) 
Plong Kong, and Labiian J 
Canada, Newfoimdland, i 


960 fartliings 
or 1,000 MI. 
r,5oo cent.s 

966 pice (a) 

1.000 cents 

2.000 pfennige 


2, goo cents (6) ^ 
sometimes 


called paras, 
,',stotinki.s,banis, I 
orpenni J 
"500: cents 


1,200 cents (r) 


B. Honduras, United f 
States of America ... J 
Russia (but see also above) 


Norway, Sweden, Denmark 

Portugal 

Brazil 


China 

Persia 

Chili, Columbia, Uruguay. . 
Turkey 


,2,400 heUers(d) 
,Soocenfe:' , 
1,000 milliiinies 
1,000 sen or I 
cent.s (e) j 


goo cents (/) 
1,000 kopecks . 


2.000 ore 

5.000 rels 
10.000, reis 


3.000 cash (g) 

1.000 shahia (A) 
500 cents 

( 4,000 paras 

14,444-4 .. 


ejo 


.S»' 

I .S-S •§ 

! B ,« 


Result. 






1,000 
: 1,000 
1,000 


1,000 

979 


992 


992 

993 


1,000 : 
i,oio 
i.org 


!E .025 


1,027 

1,038 


1.102 

i,ioS 

1,123 


978 

1,000 

937 

900 

1,600 


f Proposal si mpliiiet 
t all comparisons 
ij c. = I 

(,i ps. assumed at 
t 1 

t c. = x p.i.m. 

P- 

may be aS- 
smpfid; ' 
equivsilent', 
to I pii.m, 

^ c. 

6 c. may be as- 
sumed equivalent - 
to 3 p.i.m. 

pt p.i.m. 


h. 

!,“■ \ 
I m. 1 


Ic. 

I k. 


worih but 
an infini-.: 
tesimal 
fraction 
more than 
1 p.i.m. 


worth but 
an infinit-: 
esiniai, 
fraGtion;, : 
more than i 
i 1 1 p.i.m. ' j 
3 c. about = I p.i.m. I 
X s. = I p.i VI, j 


20 o. 
30 r. 
100 r. 


4-4 p. =5 r p.Un. 


: Note,— A ll footnotes:are on the oppo.site page. 



MthYEY; DECIMAL COIN ACE SUGGESTION 


By theprir or face value of the present Farthint' is meant 
„ „ proposed Mil „ 

.. .. .. Egyptian MU .. E. 

But, of course, the legal tender, of all small, coins is limited, becaiwe ijliey only iioti 
for the values appearing upon them ; for example, c/io farthings art sitst 'in reality 
worth One Sovereign ;. they .are - merely, .“ nominal ” proportional parts of- th€' 
Sovereign/'. .. ' I- f- 

. f Coins, are .not always made of the lowest “deiKMiiination” i f|or txample, tin- 
smallest bronze coin in any country may be a 5 -cent piece or g-reis piece ; oil the 
other hand, J-cent pieces are current in Holland, J-mil piecfs hvEg) pt|and so on. 


§ To bring tlie figures in this , column to Pounds . sterling, point o|f 3 decimal 
places, and to reduce to shillings, pence, and larthings, multiply by 2|o,’l2 and 4; 

Examples : 092 new farthings = £10-092 = 19s. lod. | ! 

1,010 „ „ = 'JJi-oxo = 2os.'2|d. . I I 

If the United Kingdom were to adopt the Centesimal subdivision] of the Floriib 
Foreign Countries would most probably sliglilly alter the fineness or weight <ifi 
their gold coins, so that the figures in this column would be exactly 1,000, oh 
perhaps in some cases 1,100 or 900. All the coins of every Nation iwould tlien. - 
be easily comparable, .and immense progress would be made in inanV ways. 

(a) By Act 22 of iSqp, the Indian Molnir is olwolete, and a British sovereign is. 
made legal tender equivalent to 15 rupees, which gives a rate to.the i'upee of is. qd; ' 
A rupee is, therefore, equal to 1.6 pence or annas, or (14 pice, nr 192 pies. /V. 
Sovereign = 96O pice, and r§ rupees = 96 pice. If India has a; decimal coinage,- it : 
will most probably be by first introducing a ij-riipee piece, and .subsequcnllv 
increasing the number of pice to i.ooa and 1 00” for the sovereign aikd : i|-rope"e 
respectively. Or the rupee may be cenlesiinaliy divieled, as in Ceylon. 

(h) 10,000 cents or loo francs = £4 or 4,000 p.i.m. less 74^1. 

((.■) The . Dutch gold lo- gulden piece. = 1,000 cents: .>=.200 pence =:!!i&. 8d:- or - 
g-bths £. 

<if) The Austrian gold ao-brone piece =1 2,000 hollei-s .ssfBts.pencb =4 i6s.: 8d. or • 
. 5-Oths £. 

(r) British Order in Council, .1894, A large issue of copper " cisln” has been :. 
made by the Royal Mint to Hong Kong and China, i cash weighs 1 gram 
3,000 = I kilogram in weight, t dollar in value. 

(./■) If the American gold 5-doUar piece (= 500 cents) had been kept at the sansc 
fineness as the British pound sterling, it W'ould be woi-tli £1 os. lod. (instead oi 
•Cl os. 6|d.), or 1,000 present farthings. In other words, the .Americans ajdopted the 
decimafsystem by raising the value of the pound, instead of decreasing that of tin 
farthing, and called halfpence cents, r.ooo of which are equal to the s.o-doHar piece 
nr Eagle : they have .since decreased the fineness of their gold. 

eg) With standard silver at 6o|d. per oz,, ora nitio in pure metal of igi to i. 

ill) The value of tlic .slmhi considerably varies. 

n 


JL4J?7VN’S TABLES 


TABLE OF COJriURISOXS AT “rAK” OK “ FACF, ” VALUKS- OF THE SJfALI 
DEXOMINATIOXS f of ALL COUNTRIES WITH THE BROBOSEI 
nrPEKIAL MIL OK NEW FARTHING (jC-io'ct.)- 


Great Britain and parts of | 
Greater Britain ... ... I 

Ceylon and Mauritius 
India and East .Africa 

Peru 

Germany 

France, Belgium, Switzer- , 
i land, Italy, Greece ; al.so 
Spain, Servia, Bulgaria, I 
Roumania, Russia (see 
belo'w), and Finland ... / 
Argentine Rep., Venezuela 


Holland, Java, &c. ... 


Austria and Hun.gary 
Mexico 

J'-gypt 


Norway, Sweden, Denmark 

Portugal 

Brazil ... 


China 

Persia 

Chili, Columbia, Uruguay... 
Turkey 


Mult" pies of 
their .small 
denominations }' 


g 6 o farthings ) 
or 1,000 Ji.I.jn, f 
1,500 cents 


1,200 cents (c) 


Japan, Str. Settlements, i 
vv Hong Kong, and: Labuan ) j 
Canada, Newfoundland,’ 
B. Honduras, United 
States of America ... j 
Russia (but see also above) 


2,400 hellers(ri) 
500 cents 

1,000 milliemes 

1,000 sen or | 
cents (g) J 


500 cents (/) 

1,000 kopecks 


2.000 ore 

5.000 rels 

10,000 reis 


3.000 cash (g) 

1.000 .shahis {h) 
500 cents 

( 4,000 paras 

l4.444‘4 .. 


f ProposalsimpiiHes | 
( all comparisons j 


g6o pice (d) ' 

1.000 cents I 

2.000 pfenuige 

,2,500 cents (/;) A 
sometimes I 

called paras, I 
.stotinki.s,banis, j 
or penni I 

500 cents 


( all comparisons 
c, = i pa.mi 
I ( i~ps. assumed at 

t 1 p.iMi, 

[ c. ^ 1 pj.iii. 


may be as- 
sumed 
equivalent; 
to I p.i.m. 


i ( 6 c. may he as- 
! •] sinned equivalent 
(to 5 p.i.in. 

■ 12 h. = S.p.i.m. 


worth but I 
au infini- ■ 
■tesimal : 1 
' fraction 
more than : 
I p.t.m. j 


worth but 
_ an infmit- 
”n r' I nsimnl 

, more than 
1 1: pj,m. 

3 c. about— t p.i.m, 
I s. = 1 p.Lm. 


4-4 p. = I p.i.ni. 


Note.— AU footnote.s are on the opposite page. 
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J/LWJi V: DEC/JLIL CO/W.-lo'E SCGGESTION' 


By the par or fate value of the present Farthing is meant 
proposed Mit „ 

>> .. !> fcg.yptirta Mil „ E. 


.:Sovereiga.'. 

■[• Coins are not always made of the lowest “denamiuatioii''; for example, tlie- 
smallest bronze coin: in any country, may be a 5 cent piece or ;H'?is Wece ; on the ' 
other hand, .J-oeut pieces are current in Holland, |-mil piecesiii Egypt, and so 011.’ 

t The two final noughts or ciphers in this column, show th:i±; Great Britain (and 
parts of Greater.Britain) and India, are the only Coiintries -which, have ndt yet 
adopted the centesimal system of coinage, :: : ' . 


: I To bring the Figures in this column to Pounds .sterling, paiit ciif 3 decimal 
places, and to reduce, to shilling.s, pence, and farthings, multiply py ^o, 12 and 4. 


the Eioriiip 


Examples : gga new farthings = ;£fo-p92 = ipa lod. | 

1,010 ,, =,..gi-Q,io = abs. 2jd, 

If the: United Kingdom were to adopt the Centesimal subdivision rji the Fioriii,; 

. Foreign Countries would most probably slightly alter the fineness, fir weight of 
their gold coins, so that tlie figures in this column -would be exactly 1,000, or 
perhaps in some cases 1,100 or 900. All the. coins of every Katjioil -ivould then 
be easily comparable, and immense jirOe,iess would be ni.ulc in mai|iy Ways 
(ii) By Act 22 of 1899, the Indian Mohiu- i.s oKsolete, and a British aoi’ereigii is. 
made legal lender equivalent to 15 rupees, which gives a rate to the rubee of is. 4d. 
A rupee is, therefore, equal to 16 pence or annas, or 64 pice, [li- [192 pies. A' 
Sovereign = c/x> pice, and ij rupees = yfi pice. If India ha.s a decini il coinage, it 
will most probably be by first introducing a. ij-rupee piece, ard mibsequently 
increasing the number of pice to i.ooo and loo for the sovereign ilnd iJ-rupeC' 
respectively. Or the rupee may be eeiite,siinally divided, as in CijiylM. 

(b) 10,000 cents or 100 francs = £4 or 4,000 p.i.m. less.y|d. 
fc) The Dutch gold lo-gtilden piece = i,oco cents ~ 20D pene; 4 i6s, 8d: cii' 
5-ftths £. 

(dV The Austrian gold ao-krone piece = 2,qco hellers ^0 .pence *=: ids. 8d. or 
5-6thS;^. ■ • * , 

(ri British Order in Council, 1894. A large insue of copper “iasli” has been 
made by the Royal Flint to Hong Kong and China, i cash weiglis i gram r 
i,QOo = I kilogram in weight, i dollar in value. 

(/) If the American gold s-dollar piece (= 500 cents) had been kept at the same 
fineness as the British pound sterling it would be worth £1 os. fod^ (instead of 
Xj as. 6|cl.), or 1,000 pre,sent farthings. In other rvords, the Americiins rdopted the 
decimal system by raising the value of the pound, instead of decreaMnff that of the 
farthing, and called halfpence cents, 1,000 of which are equal to the lOrdollar piece, 
or Eagle : they have since decreased the fin cne.ss of their gold. 1 

(g) With standard silver at 6o|cl. per 02., or a ratio in pure metal of im to I, 

(A) The value of the shahi considerably varies, 1 

H- 
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Why wc should make the change {continued from page ill) • 

The probabilities are, too, that many countries would mint coins: 
<if equal weight and fineness, and therefore of equal value, to oiirr: 
((especially if'^ our coins had an inter-relationship, when possible,, 
with Wetric Weights and Measures), in the same way as they are 
adopting Greenwich Time and Meridian of Longitude, and have.: 
riilready'adopted the French Metric System. For it must be, .re- : 
membered that many countries would not notice the coinage change , 
like we should, as much of their coinage and paper currency is 
continually fluctuating in value. 

A few people will say, “ we shall always be making mistakes,'' 
hut with the new denominations on the coins to look at, instead: of 


only reading about, we should become used to the new plan of: 
.counting “in a few minutes,” and wonder why we did not 
follow the decimal example of all the other nations earlier. 


If We Do Not !! 

If we delay the change many more years all other countries will 
eventually adopt French denominations, • and we .shall be more in- 
sulated than ever. Eleven countries have already thus altered, or 
are now altering their coinage (see “ The Latin Union,” page 103), 
and many more are altering their coinage in part. 

See also Combined Effects of Decimalising,’’ page 147 ei seq,; 
and "Dispute as to Decimal Coinage," page 156. 


GENERAL NOTES ON WEIGHTS, MEASURES, 
STANDARDS, AND A RADIX. 


WHAT IS MEANT BY A SEEIES. 


Tt is not generally realised that in the same way as is. 7d. must 
be made up of at least 3 coins, because there is not a coin of that 
-imount, HO must certain quantities be made up by using several 
weights or measures. 

That is to say, to make up 29 lbs. we must use a 28 lb, and i !b. 
weights (or 231b. and 41b. in some Colonie.s), a 291b. weight being 
“ illegal.” In the United Kingdom, under the binary 33’stem, a 3 lb. 
•weight is illegal, and so on. 


GENERAL NOEES ON IVEIGIH'S AN 3 MEASURES ll=i 



Our system being disproportionate throughout^ the seriijs of sub- 
standards or legal denominations vary. Thus, the only multiples 
of the avoir, pound allowed for weights used in trade arc 


In the United Kingdom, Australia, &c. : 

56, 28, i4j 7, 4, 2, and I. Also 100 and so. : 

In Canada, South Africa, &c. : 

100, 50, 25, IS, 10, S, 4) S, 2, and i.* 

In Decimal Troy weights our series is 5, 4, 3, 2, 1, In a decimal 
system, however, a series of only four denominations is abso-^ 
lutely, necessary, such as 7, 4, 2, 1; 6, 3, 2, 1, or S, 2, 2, 1. Pro- 
bably the best series is the second here given,! for it is waste of 
metal and inconvenient if any two denominations of a series 
together exceed 10, and certainly not more than 2 weigliLS should 
be required to weigh, say, 8 lbs.. It is the series adopted for Native 
Indian Weights and Measures. (Footnote page 37.) 

The .present series adopted for our Metric denominations is 
5, 2,.;, 2, I, the duplicate of the 2 being to obtain the number 10. 
There is no reason why the sum of the denominations shogid be 10. 
This series has undoubtedly retarded the adoption of the Metric 
System in the United Kingdom, as 3 denominations are often 
required to make up numbers below 10. We may note, ,in passing, 
that the pattern adopted for the small brass 'weights has not 
enhanced the reputation of the Metric System either, and the fact 
that denominations cannot usually be verified locally lias handi- 
capped the system still further. 1 

The Importance of a Series. 

All weights and measures in the British Isles must be verified 
and stamped once in each year. A series of 4, instead of 5 or 
upwai'ds, therefore makes a vast difference in the labour incurred. 

INTERNATIONAL AND BRITISH DENOMINATIONS. 

Apart from the number of weight.s and measures to be examined, 
the .simplicity or compIe.xity of the denominations is of considerable 

Sue footnote p.age 70. ■ ' 

f This is oil the supposition that tile present weighte and: measures. artf replaced 
at the e.ypense of the Govumraent, the owner having the option of having 
denominations of S and 4, instead of the 6, by paying the extra cost. • 
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importance. Under our ordinary system there are approximately 
200 different Board of Trade denominations or sub-standards. 


The Metric System requires under one-third the number. 

There are about i,loo Inspectors of weights and measures in the 
United Kingdom, and the Incorporated Society of Inspectors of 
Weights and Measures* is an important administrative body in 
favour of ;: the thorough , introduction of: the ' Metric System in 
place of the present chaos. ; 

INTERNATIONAL AND BRITISH STANDARDS* 
Temperatures, &c., of the Metals. 


International: — 

The prototype meter and kilogram are in the keeping of an 
“ International ” Committee nr Scientific Society (Bureau Inter- 
national des Poids et Mesures), with a Metric Bureau at Sevres. 

This Society is the outcome of a Metric Convention subscribed to 
by 20 States in 1875, Great Britain not joining until 1884, since 
Avhen she has contributed her quota to the maintenance of the 
Bureau. Other countries have since given their support to the 
Bureau. ■ . _ 

One of the Committee's objects is to insure the accuracy of all 
metric standards throughout the World, the meters being proved 
with the International prototype within a 5-millionth parh and the 
kilogram within a loo-millionth part. Should the prototype be lost, 
they can therefore be restoi-ed from International copies existing 
in any one of the countries which are party to the Convention. 
Copies were delivered to Great Britain in 1889 and 1894, 

The prototj'pcs and International copies of both the meter and 
the kilogram are all made of 90 per cent, of platinum and 10 per 
cent, of iridium, an alloy practically non-oxidizable, little affected 
by heat, and particularly suitable for several other reasons. 

'The prototype meter is standard at 0° Cent,, and the copies as 
near that temperature as scientific labour can attain. The standard 


+ Admission by examination. (See Examp’e Papers, " E.xamination of Inspectorf. 
01 Weights and Measures," issued by the Board of Trade, id.) 
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kilogram has its true mass in vacuo at 0“ Cent. Copies of lhai 
Metric standards exist in all the Colonies. 

For International Symbols see pages 138 to 143. 

British ■' ■ 11 

The prototype Imperial Yard is of bronze or gim-metal, markedn 
“Copper 160Z., tin 2|, zinc I,” It is standard, /.r,, true or legal 
length at 62'-’ Fahr. Copj'- standards are true at approximately 
62° Fahr.* 

According to the International Committee 62“ Fahr. is equal to 
i&°- 667 Cent., and therefore to coinpm-e the prototype yard with the 
prototype meter the former must be taken at i6®'667 Cent., and the 
latter at 0® Cent., a somewhat avidcward operation. 11 

The gallon measure contains its true weight of water at 62“ Fahr. ,11 
and the gas unit, or cubic foot, is also standard at 02“ Fahr. Forii 
the standard temperature used by Pharmacists for their Anglo- 11 
metrical denominations, see p. 81. 11 

Our Electrical standards arc referred to Centigrade scale. 

Indian standards are true at 85° Fahr. 11 

The standard pound has its true mass in vacuo at 0° Cent. 11 
Note.— The weight or mass of the pound or kilogram dependsii 
on the force of gravity, and therefore varies with the latitude. See 
p. 215, “The Earth's diameters.” f 

For metals used for copies of standards of weights see Sec. 30,11 
1878 Act. For standard coin-weights see page 26. ir 

THE IMPORTANCE OF A RADIX 

OR Base of a System of Counting. : i 

The Binary (Latin, 6 /hz, two by two) opponents of a Decimal 
System of Weights and Measures, advocate a system of continued 
subdivision and multiplication by two’s, for which 8 is the con 
venient basis. 

^^•‘■ Parliamentary Paper 334, issued as this book is in the press (Dec., IQ03), states , 
the length of the Imperial yard has now been marked on the iridio-platlnura bar 
obtained by the Board of Trade in 1S97. 

t The variation is iramateriai for commerdal pwp.oseSj and, as it does not attepl: 
•the compari-soii of weights in one place, the only weighing machines which hidicatd 
a variation in different . latitudes are delicate: spring ;balanees. For information :oh ; 
standards, Weighing 1 nstrimients, &e., the student is referred to Rohertsts “Hand- 
book of Weights and'Measures’' 1 " Sfodel Regulations of the Board of Trade" ; “ Gene- 
rval RegulaLions under the Weights and iMeasures Acts (London County Council),’’ &e. 
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Thus : 2, -]. 8, i6, 32, &c. And tv, irV- th, 

The system is well illustrated in the following examples ;~ 

Mt'tisiires of CafiacHy Three distinct denominations culled 
Quartern, Quart, and Quarter (page 6o). 

' Avoir. Weight :—27i^ grains equal i dram (page 68) and of a 
-diamond carat. 

The Inch in which the minute fractions became so complicated, 
that mechanics, instead of referring to them, speak ot " full or scant 
measure,” “a shade smaller,” “a tight fit,” &c, 

7 'lie Compass, the binary divisions of which gave us iaS quarter- 
points of 2° 48' 45" (page 178), against the modern style of dividing 
the circle into divisions of ten as originally done by the Baby- 
lonians (page 169). 

The Duodecimal opponents of the decimal Metric vSystem 
advocate a radix of 12 because it is divisible by 3. They would not 
have England adopt a decimal system, but wait until mankind 
adopted a radix of 12, that is to say, had twelve different symbols for 
the units instead of ten, with new names in every language for the. 
new figures and their combinations. They expect othei' countries 
would then adopt a brand-new British system, forgetting that all 
existing Empires wilt have passed away before man has learnt a 
new system of figures and counting. They are neither practical 
nor expei'ienced, but, by the deadweight of their negative qualilie.s, 
have hitherto blocked the path of progress, for which purpose they 
have combined with the Binarists and “Stop-where-you-are’s” 
against the Decimalists, who are daily gaining ground. 

The upholders of the Decimal System believe in a decimal system 
of weights and measures, because all mankind has reckoned in tens, 
since man adopted the natural radix of 10 because he had 10 lingers. 

They adhere to the Metric decimal system of weights and 
measures, in preference to a decimal system of our own, because 
those weights and measures are used by nearlv all other civilised 
nations and many uncivilised peoples ; ^nd because there is an 
inter-relationship between all the measures and weights. 

It should be especially noted that the Metric .system dne.s not 
prevent subdivision into halves, quarters, and eights, "and the Author 
recommends Board of Trade standards for subdivisions into eighths 
of the Metric primary units for certain trades. 
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THE INTERN ATTONAL METRIC SYSTEM 

Other Radices have beeni suggested, such as i6, 15, &c., which 
w’e need , not consider. Suffice it to say, no radix can posBihly 
admit of all numbers below it being evenly divided into it, and opily 
radices of 4, g, and 16 have their square roots in whole numbers. 

A Comparison of the radices of 8, ra, and to, shows a decided: 
superioiaty of the TO. I ll 

Thu.s, in a radix of 8, we can s.ay the numbers 3, 5, and 7 do not 
conveniently compare ; f.r., 37 per cent, of the figures. In a radix 
(jf 12, the 5, 7, 10, and ii, do not conveniently compare, i.c., 33 pti' 
cent, of tlie figures. In a radix of 10, the 3, 7, and g do not con- 
veniently compare, '/.e., only 30 per cent. ; and our symbols lor 
figures, and system of counting do not require tampering with, ant'l 
every denomination can be written decimally. 1 11 

THE INTERNATIONAL 

METRIC SYSTEM. 

Resolution AT THE Colonial CoNFKRK.vcE. 1,11' 

“ Tliat it is advisable to adopt the Metric System of Weigiits and 1 ' 11 : : 

Measures .Tor use witliiu tlie Empire, and the" Prime Ministers urge : 1 ih : 
the Governments repreaentedatthisConferencetogivecousidera- v i ii !,:- 
tion to the question ot its early adoption." : : 1 ii • 

Mr. Chamberlain, " fully recognising the importance of thisinattcr 
lo the Empire,” was in correspondence with the Colonial Govern- 
ments and the Board of Trade upon the subject of the above resoiii- ■ 
tion, before leaving the Colonial Office, What the Colonud, > 
Governments have done, is referred to in the Introduction on page 14, 

Explanatory Notes on the System. 

The Mctfr (pronounced as in gas-meter, from Greek iiidroi/, a 
measure) is the fundamental unit from which all the principal 
\VT“ights and Measures of the World are derived. It is theoretically • 
the ten-millionth part of the Arc of the Meridian, extending from 
the Equator to tlie Pole, and is sufficiently near that value to be 
very convenient in calculations relating to terrestrial distances amt 
areas. 
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From the Meter were derived the Liter (the capacity of i c. 
decimeter of water under standard conditions), and the Grain (the 
weight of I. c. centimeter of water under standard conditioua) j ; 
also Squai'c and Cubic Measures, and in the case of the former, 
special names were given the “ Land ” quantities. Thus loo square 
meters of land ai'e called an Ar (from Area). 

The gradatioms of the Meter, Liter and Gram move in tens. 
.Superficial Measures move in hundreds, and in Cubical Mea-sures, 
the progression is in thousands.! 


Pronounced “ Leoter." 

•|- For all purposes, except where the most exceedinp’b'' accurate scientific calcula- 
tions are required, the Liter and Gram maybe considered to bear the relationship 
to the Meter above given. As a matter of fact, however, scientists deem it 
impossible to construct with absolute scientific accunicy, small cubes with inside 
measurements of exact standard niea,sure. Neitlier can h volume of distilled water 
be weighed with positive certainty at 4<’ Cent, in a vessel at oo Cent, in a 
vacuuni. Consequently in 1S75, the Internalion.al Commillee of Weights and 


Measures, defined the Vniiy of Weight as " a piece of metal of agreed volume anti 
dimensions known as a fCii.buRAJt," :ind the C^iiit Measuie 


of Capacity . as " the 

voliuno of a Kir.OGR.AJi of water under standard conditions.” 

Tlie diagram on the ne.vt page, therefore, concisely expl;«n.s the practical relations 
of the mea.sures of extension, weight, and capaeitj'' as now fixed International!_v. ' . 

J Thus a decimeter being 'f,, of a meter, a square decimeter is j-Jii of s square 
meter, i.e. Pq x -L- And sunilarly, a centimeter being ib of a decimeter, a cubic 
cervtiraeter is of a cubic de’cimeter, f.c. j'o- x x " oue millionth of a 
cubic meter. To imderstand any square or cubic measures, one should bear in 
, mind the difference in meaning'of expres.sion.s like ”4. square centimeters" and ^ 
‘*4, centimeters square”: the former area would denote a square 2 centimeters by 
2 centimeters = 4 square centimeters ; the latter would he a square of which one 
aide was 4 centimeters = id square centimeters. Thus in Land measurement.s a 
rleciar denotes a square figure witli an area 10 square meters, and with a side 
V 10 = meters. But 10 meters squared would represent a square containing 
100 square meters, ft’,, T ar. Similarly with cubes; a cube with a side 10 meter’s 
Would have a capacity of 1,000 cu. meters, whereas a cube containing hut 10 cu, 
metere would have a side equal to . I 10 — 2’i54 meters. It i.s clear, therefore, 
that in reference to square and cubic measures, it is more convenient to only use 
the ascending or descendin,g grades of 100 and 1,000 re.spectively. 

Consequently in Square >feasures, two figures belong to each denomination, and 
in Cubic Measures, 3 figures. When reducing fr<mi one denomination to another, 
•c.are must he taken to move the decimal point accordingly, and to insert or add 
ciphers where necessary, so as to keep the place-values of the figures correctly. 
Thus an area of i sq meter i sq, decimeter = 1*01 sq. meters or lot sq. decimeters ; 
and_ a volume of 4 cu. nietens .3 cu. decimeters =■■ 4’oo.3 cu. meters or 4003 cu. 
decimeters. In the present British Chain and Link for Land measures the 
operation is similar. 


il 


I 
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Subdivisions arc denoted by Latin prefixes, and Multiples by 
Greek prefixes. These and their meanings are as follows : — 


Milli or -ooi 

Centi YoTftb or ‘oi Greek 

Ded'^uth or , -i, Multiples 


/ Milli Tr,Wth or 'OOI (Deka lo 

Latin J Centi ^,*-^111 or -oi Greek ! Hekto J oo 

■ Subdivisions. | Ded'^o-th or , -i, Multiples 1 Kilo . lL( Oo 

i \Myrla io,ooo 

It will be noticed that the prefixes for the small denominatlic ns 
arc soft sounding (r), and for the larger denominations lirrd 
bounding (/c). It is seldom, though, that all the prefixes are used, 
it being customary to express most quantities in terms of one lor 
two units only, and dedmal parts thereof. Thus 4 nieterk i 
decimeter, 2 centimeters, and 3 millimeters would be expressec — 
4-123 meters, or to avoid using a decimal point 4 in. 123. 

Or if it is desired to show tlie quantity in centimeters, it is dona 
by simply altering the position of the decimal point — 1 1 

412-3 centimeters, or to avoid using a decimal point 412 cm. 3. 
The Metric Tables only appear formidable when tables lof 
comparison with British Measures are given, carried out to several 
places of decimals. As this book is intended to be a work lof 
reference for many purposes, these tables of comparison, scientitic- 
aily accurate, are shown on pages 13S to 144 but no one must be 
let! to think that any conversion tables would be required in the 
ordinary every day matters of life. All that is necessary is 
printed at the very commencement of this book. 

To enable ns to distinguish and appreciate the connection of the 
whole Metric System, and the relative dependenc}- of its several 
parts, we .should learn to thoroughly understand this diagram, 
which is to scale and is amplified in the lable.s overleaf : — 



4 > INCHES OUrTiAND” — ■— -> 

NOTE'.“Ou^ ordtriaity m.cn.jtures of ex.teTiSi,on.,beiiir no fo our tc>c t 

or measures of ca./>HcUiy, as in ais /nCematton-Al s^yisrem.. 
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The Practical Relations of the Metric Measures of Extension, 
Capacity, and- Weight. 

(1) , In multiples of i,ooo = lo^ 

\ I cU. centimetei" == I milliliter 
I, Gu. decimeter ~= r, liter- : . 

I cu. meter =iki]oliter 

( 2 ) ,^ / In multiples of i,goo';'= iq S; 

I cii. millimeter of water w-eighs i. milligram , ^ 

j cn. centimeter „ „ ,, i gram 

I cu. decimeter ,, „ ,, i kilogram. 

I GU. meter ■ , „ - i tonne ; ^ ^ ^ 

(3) For Land. In multiples of 100 =10- 

I sq. meter is called r centiar 

I sq. dekameter = 100 sq. meters „ „ i ar 

I sq. hektometer = 10,000 „ „ „ ,, .t hektar 

Thus if we refer to water we see : 

A cubic decimeter v 

A liter measure are the same quantity. 

A kilogram weight) 

Likewise - 

A cubic meter j 

A kiloliter measure are the same quantity. 

A ton weight ) 

And so on. 

AdYantages of the System. 

There are fewer derived standards, and all of them are in a 
decimal scale, 'Fhe system can, therefore, be learnt in a few hours. 

It annihilates the difficulties of Arithmetic, so that many 
calculations can be made as fast as we can write, with less fear 
of eri’ors. 
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Its essential quality of correspondence between the measures of 
length, sui-face, volume, weight, and capacity, as shown in tie 
foregoing tables, makes it far more easily understood and used, 
aiul more widely known, than the worrying British Weights and 
Measures, although the latter have been much longer establish ld» 
Even semi-civilised peoples have easily adopted it, and wlpi 
introduced into England for cei'tain purposes only, no explanatipn 
of the system was required in the Act.: 

The more we use it, the more . we shall like it and grasp its 
superiority. Among other things, we shall learn to appreciate me 
advantages of such labour-saving appliances as the Slide-rule and 
Calculating Machines.' 

The system is used by 500 millions of our Foreign customiTS, 
and it is, therefore,, the only one which facilitates inter-commerce 
and enables a universal system of standardising, Thus, machii|es 
made in England, may be rendered useless abroad, by breakat^jss,, 
unless made: repairable there with standai'disied fittings. ill 

Countries which have Adopted it 
(or are contemplating doing so, as shown by footnotes). 

Being so easily understood, it has commanded the approval of 
the Civilised World, and, although some of the denominations may 
he called by different names, it has been adopted in the following 
Countries, their Colonies, Islands, &c. 

Europe ; — All Countries, “ except the United Kingdom.” * 

North America, &c.: — United Slates f, Canada]:, Greenland, 
IMexico, the Central Americas, Cuba, San Domingo, Hayti, anci 
other West Indian Islands “ not British.” 

South America : — All countries “ except British Guiana.” 

Asia: — ^Japan, Philippines, and East Indies, “ except British,’' 
(The Indian W. and M. Act, 1871 [metric system] is in abeyance 
until Great Britain adopts the system as the only legal one.) 

f Demiwrk and Turkey are in the transition stage. Russi.a adopted it in ]J|94, 
InU up to tlie present has waited, before making It general, until Great 
does so. 1 1 

I .ynthorised in jfi 66 , but not yet general, the old Winchester measuies also Ipre- 
vailing. But a Bill vill be presented to Congress next Session. 11 

I See sections as, 35, and .Schedule 3 of Chap. 104, 
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Africa: — E^ypi,'^ the ColonieSj Protectorates, <!<:c., of European 
uations, “ except British Dominions, &c.”t 


The One Oountry and Empire (Our Own) which Hesitates. 

The Historical Outline of our Weights and Measures given in the 
Introduction, points out that a change in our denotttinations would 
by no means be without parallels within recent years. It was also 
demonstrated that events for a long time have tended to make: the 
adoption of the Metric System probably easier of accomplishment in 
the British Isles than in an5’’ other country. 


The reform, too, has been more needful to_ manufacturing Eng- 
land than to any other country. Her complicated standards and 
derived standards (such as the units of power, pressure, specific 
gravity, &c.) have choked her factories until they have announced 
they cannot execute all the orders. Other nations, adopting quicker, 
more accurate and simpler “ International ” methods, have, there- 
fore, diverted and are continually dwerting much of the trade of 
which England thirty 3fears ago held almost the monopoly, as is 
evidenced by Consular Reports from all quarters of the Globe. In 
France, for example, imports from metric using countries have 
increased to the detriment of the Anglo-Saxon countries. J 

In iQOii the Prince of Wales, when entertained by the City which 
is the hub of the Empire, warned England, in hi.s speech, that she 
must-^Wake up I ! J 

Yet, among other things, the Mother Country still hesitates to 
adopt the International Metric System in a practical form, until 
finally the Dominions bej'ond the Seas, who have so far waited for 
England to make the adjustment, have' petitioned !ier to adopt (he 
system, the last petition coming from the Houses of Parliament of 
the Cape Colony a few months ago. But in England we are all 
waiting for one another as though paralysed. 


Adopted in Customs Department, 1893. 

I The Metric System is antlioriscd in Barotseland (see page 34V, ;ind a Kilogratu 
standard has been supplied to the Soudan. 

t See “ Proposed Adoption of the, Metric System by the Diiitcd States " (American 
Clnunber of Commerce, Paris, Bulletin Xo. 23, Answer zz). 
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To avoid laying down a duplicate set of machinery for the 
and foreign markets, many manufacturers have waited for a d 
for goods in metric quantities' to .come from the Retailers.; 

The Retail Trader who would prefer the quicker decimal 
cannot : afford to play with his business and ;adopt th€: 
system, if all his competitors in the same town and distrkd 
make the change with him. He is, therefox-e, waiting f< 
Wholesale Trader to alter. 

The Consumer is not individually concerned except ind 
because he has a ve.sted interest in the country which showt 
of losing its vitality, he., xidaptabilily, He is therefore dnl 
cerned as a voter, amd unless a general or compulsory mhafe 
passed, must wait until the question is put befoi-e the counthr 
it is a non-party question ! 1 

, The Schoolniaster is waiting to discontinue teaching the 1 
weights and measux-es until he is sure , the Metric System r 
universally adopted before his pupils enter upon their conjnli 
careers. , And ''so.'.on.. ' '''■ ■'rll 

: Whilst therefor'e the mass of intelligent people axidthetnrql 
hives of industry in, the Noiih, are waiting for a coiiim 
measure to make the system genex-;i], about one-half I 
Members of the Iinpei'ial Paiiiament, of all shade.s of politil 
withholding’ a compuisoi*y raexisxxi*e “until the system is ado 1 

This position I'eminds one of tlxe old ditty ; — 

S-iid Chatli.'ini, with !iL*t sword halt drawn, 

I’m waiting for Sir Richard Stradjan j 
S.'iid Strachan, I’nr longing to be at ’em. 

But I’m waiting for the Earl of Chatham. 


The Empire which hesitates is lost ! . 

Why Our Counti'y should Hesitate no Longer* 

A coinpnlsox'y Act is but the last step of many which will 
us into the ranks of the other nations, and should be taken at 
The same amount of internal trade will be done as fonneid 
the volume of our foreign li'ade would be mateidally increasec 
The permissive Act of lilpy enable.^ all foreign countries to 
their products thi’oiigh our Customs Houses without tre 
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Whereas, so long as we continue to export goods in ordi- 
nary Imperial denominations, they must enter other countries 
■“subject to hires, ” in the form of extra duty; for we cannot: 
expect foreign Customs Houses to have _ a special tariff of 
charges made to fit our requirements. Neither: can we expect 
our foreign customers to buy goods lo per cent, smaller 
than others in their country or to learn our awkward trade 
language, although the foreign competitors for our Home and 
Colonial Trade will wherever necessary. F'urther, Dock Com- 
panies often ignore odd qrs. and lbs. on Shipping Notes wliich 
Continental customers take as official, and therefore refuse to pay 
by Invoice. ' Whereas all metric terms can be expressed in one 
denomination. : 

Over one-half of the Food Supplies sent to the British Isles arrives 
hi Metric quantities. For the purposes of statistics and retailing it 
must be converted into ordinary Imperial quantities. This all 
adds to the cost of living. 


How IVe Waste. 

Lord Rosebery, referring to such matters, has said, “ We are a 
people of enormous waste. We waste simply by not pui'suing 
scientific methods.” •' 

Our Town and Parish Ordnance Maps, prepared at great expense 
to the country, are plotted to what are really simple International 
Metric scale, yet no Metric scale is shown upon them. A metrician 
knows, by impid thought, rather than calculation, that if there have 
been 25 millimeters of i-ainfall, 250 kiloliters or tonnes have fallen 
to the hektar (his figures are -100 .x 100 x '025), But it requires some- 
thing more than mental arithmetic to find that one inch of rainfall 
means about 22,624 gals., or loi long tons, or 113 short tons to the 
acre. And fresh calculations would be required to find the quantity 
fallen on one morgen, arpent, or bigah. 

The Drapery Trade forms another striking example of time 
wasted. Drapers now buy much of their material in folds of a 
meter or fractions of a meter : the invoices arc made out in yard.'i, 
and must therefore be checked by measuring' off the material in 
yards or left unchecked. It is also measured off in yards when sold 
or at stocktaking, which measuring would be unnecessary if the 
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metric system were adopted, for folded in with the material 
Parisian houses is generally a narrow strip of paper marked ( 
meters, f"' ■ 


The Pai-isian, too, rvith his keen eye to natural fai 
sends his price lists into England, upon which he points out thj 


meter is longer than the yard. 

in the schools, too, time which could be spent in mastering c 
subjects is devoted to struggling with our ordinary weights 
measures, which convey but little meaning to Ihe pupils’ minds 
has been estimated a British , child must be kept one year lonif 
school than the average European child, and then leave scIioc|l 
prepared for the battle of life. : 


Proof that oiir present vexatious sj'stem does not meet the n aiits 
uf the day has been recently (Oct., 1903) demonstrated in the I Umy 
by letters appearing under “ Sham Education.” A 
Shipping Merchant tried to select two lads from a number of iads 
“ over 14 years of age,’’ and as a test of merit asked them “ 'ti.' lat 
would 5 tons II cwt. 3 qrs. 23 lbs. cost at £$ lis. 6d. per Iciijl?” 
(Answer,, ;i^3i 4s. i|d.) Not one of the lads was able togiy|'(,jie 
correct answer. But if we had had the decimal system, the ques- 
tion would have been “ Whatyvould 5*5977 tons co.st at ;^ 5 ' 575 ?”. 
This is a simple multiplication sum. 

Some shallow thinkers will exclaim, “But how our race will 
deteriorate without mental gymnastics ! ” The answer to _such! is 
.simple. If the lads’ brains had not been destroyed with nioiu' 
grotesque methods, they would have had time to learn higher 
mathematics and the advantage of “ powers of ten.” The sniarte.'it 
boy would have answered “ I can do it quicker by logarithms, if 
you have a book in the office.” 

These would have been his figux'es ; — 

log. 5*5977 = 07480096 

„ 5*375 = 07462449 

„ 31-207 ~ 1*4942545 

Answer £31-207 (or ^31 ; 2 florins 17 farthings), and the Shipping 
Merchant would have checked the answer by turning the. handle 
of a calculating macln'ne. 
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ompare this with the present method : — 


;wt. 

!= J of I ton 


ns, 6d. ... 

5 

price of i ton. 



27 

r/s. 6d, 

price of 5 tons. 

:wt. 

— l-IO of TO cwt. 

2 

13s. qd. 

price of xo cwt. 

■F- 

:--JOlICWl. ... 

0 

5s. 6 9-iod. 

price of i cwt. 

•ir. 

= 1 of 2 qr. 

0 

2 S. 9 g- 20 d. 

price of 2 qr. 

■b. 

~ 1 of 1 qr. 

0 

IS. 4 29-40d. 

price of 1 qr. 

tb. 

-.= 1 of 141b. ... 

0 

OS. 8 29-8od. 

price of 14 lb. 

lb. 

= 1-7 of 14 lb. ... 

0 

03 . 4 29-i6od. ... 

price of 7 lb. 



0 

OS. I i 09 - 56 od. 

price of 2 lb. 



£31^ 

4s. I gii-ii2od. 

price of 5 tons. 


J ~ ir cwt. 3 qr. 23 lb. 

i loss of 73 figures, 44 words, Sec., besides time and money, and 
■in fatigue'. No wonder foreign competition pinches. 

A Little Progress. 

UI Scientists, Customs House Officers, and Importers from the 
:tric Countries must necessarily be well acquainted with the 
ernational Metric System. It has been adopted by the Mint for 
tain Over-sea coinage, by Electricians, by ser’cral firms building 
ips, Bridges, &c., Gun Factories, in the Yarn Trades, in Phar- 
cy, by Opticians, Watchmakers (Swiss millimeter screws and 
ings), in several London Restaurants,* &c. Employees of some 
the Colonial Railways and other Public Works are now required 
have a good knowledge of it before employment is given them, 
.1 so on. It is also used in Athletic Sports and Games, in up-to- 
:e schools. t But the “Roll of Honour” must necessarily be 
fled to very slowly so long as the system is held back in so many 
.ys. The Railway Companies, for example, are practically barred 
m using it by statute,]: although if an Act permitted them to use 
a unifying process for the whole country would set in. 


Also see “ Reputed Pints and Quarts,” page CA 

Clyde House School,- Hereford, is believed to have been the first to set the 
mple, t Sec page 148. 
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Further, il could be enacted that ai! Metric Weights and 
Measures shmild he assizod witlioiit fee, and extra be charged for 
assizing non-metric weig'hts. And as the transition days approached, 
cards, on which were printed the practical Metric and ordinary 
Imperial equivalents, could be distidbuted in all places of business at 
National expense, 

Thewarious Governments could even manufacture metric weights 
: and measures,, in the same way as coins are made by the Mint. 
It is no excuse, therefore, to say private entei'prise could not meet 
the sudden demand for Metric denominations. 

There is nothing to prevent the County Councils from marking 
out the roads in kilometers, not necessarily with inonumental 
stones like the present milestones, but small posts coloured and 
, lettered, after the method laid down in seetion lo of the Motor Car 
Act for every sharp corner, dangerous hill, . Apart from the 
direct usefulness of so doin^ it would have the advantage of helping 
to educate every one in the long distances of the Metric System iii 
a practical way. It may appear a large item to do this from 
Land's: End to John o' Groat’s House, but after all it is only a small 
affair when , we remember it has been done in territories stretching 
from Madrid to Port Arthur. There are two quick, cheap and easy 
: methods for doing this. One by a road measuring wheel or 
; viameter, taken along the middle of the road, the other by scaling 
off the Ordnance: Maps. The former method gives “ sloping *” 

■ distance, and the second the horizontal or flat distance. 

Sports Grounds can he marked out in Metric Measures. Jockeys 
can be weighed by Metric Weight, and so on. In short, it rests 
with every profession and trade, and even every individual, from 
the King downwards to take their share in bringing about this 
urgent reform, for the importance of the “ waking up ” can only 
be gauged when we realise that if our Continental rivals continue 
the rapid progress made in the last 30 years, and the British were 
to neglect the matter for say another 2,=; or ,=50 years, the Empire 
would probably sink into a sccond-i'ate Power through further loss 
of commerce, never to be recovered ; for “ Water which has once 
passed the mill will never grind the corn.” 

Organisation Required. 

If the new Weights and Measures are to be supplied at Goveni- 
meul expense, the transition period wotxlcl require cutting up in 
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sections, so that the work could be done steadilj;^ Trade by Trade, 
and perhaps County by County. The necessity of two sets, of 
weights on the shop counter at the same time would be thus 
avoided, and the old ones could be destroyed. 

Thus the date fixed for the International Measures being the 
only legal ones in the Liquor Trade could be a different one' to that 
fixed in the Corn Trade. Goldsmiths and Apothecaries: would 
have a period to themselves, Drapers to themselves and so on. The 
dreaded: transition “period” resolves itself, therefore, into several 
transition ‘‘days.” 

The Press are Helping. 

Metric measures which are given in cables from foreign 
countries are not now so often converted into ordinary Imperial 
denomination^, especially in the leading papers. Since the advent 
of the motor, distances are given in kilometers. At the time of the 
volcanic disturbances in , St. Pierre, the weight and height of ejected 
matter were given in Metric terms. And so on. Discussions on 
the subject in the Daily and Weekly Papers would forward the 
movement immenselj'. 

Metric Exhibitions. 

An Exhibition in London would also help, where the buildings 
and gardens were planned in Metric quantities, commodities sold 
in Metric terms, carpenters working with 4-fold meters like the 4-fold 
yard (and not the cheap foreign-made "im-sl'dmped” foil r-fct’t 
Metric measures now appearing in England), draper's with meter.s 
marked off in eighths, bevei'ages in metric glasses, and so on. But 
the full benefits of a change could not be realised without; decinjal 
coinage. An interestiirg feature in such an Exhibition would there- 
fore be the coins of all nations, showing their relations to thd Sove- 
reign and Farthing, as in the specially prepared tables in this book. 

Provincial Exhibitions in the Shire and Town Flails in the 
Provinces could also be held. 

How We “ Cannot ” Adopt It. 

Many Bi'itish advocates of the system have courted failure in 
the past, by trying to compulsorily introduce with th<? system its 
“ nomenclature"” cn bloc, and some even insist on foreign 
pronunciation and spelling. 
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The author maintains, however, that if the system is to “catch 
on ” with the : British people, it is no use teliing them that in 
future they must buy their goods by the metn\ gramme^ and 
decalitre. That is the wrong way of puiiing it. 

How Wc “Can” Adopt It. 

We should endeavoixr to bring the common weights and 
measures of every day life into line with the metric; weights: and 
measui'es, and on all our, adjusted measures , stamp the familiar 
namesf prehxecl by the word “metric,” alongside the metric 
'.■'.value.. Thus ■■; ■ ' 

I meti'ic pound | i bi-pound 
, f kilogram ; j 1 kilogram.; : C 

In this way Germany,, Holland, and other countries adjusted their 
existing standards to the metric standards, and avoided French 
names. Thus in Germany the meter was called the siaby the, 
centimeter became the zoll, the millimeter the strich, the liter 
the kamte, the half-liter the schoppcii, and half-kilo the pfnud. 

In the Indian Weights and Measures Act of 1871, the kilogram 
and liter were both called a ser. 

Theorists no doubt object to this, but we must remember it 
matters little what particular name, nickname, or slang term may 
remain din-ing the transition period ; the es.sential jtoint is that 
the vahie oi each is;: known in terms of the metric, ; system. The 
metric names would follow in clue com".se. Likewise with 
money'; the franc and centime of the Latin Union Countiaes are 
both called by J doz. distinct names ; and it is so, even with our 
present money, for speaking of a “Crown” or “Dollar” has not 
prevented it from always being wi'itten as 5s. or (is. 6d. in 
South Africa, loo cents in Canada, &c.) ; one “ tanner " as 6d., 
one “ tickey ” as 3d. (so-called in South Africa), and “ fifteen- 
pence ” as x.s. 3d. 

In the future, therefore, the old names or nicknames of many 
of our present denominations can be retained, even if not officially 
recognised, and the amounts or quantities written in decimal values. 

Let us now .see then what can be done in the way of adjusting 
our weights and measures to the Metric weights and measures, 
and retaining our old names and nicknames. 
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SUGaESTIONS. 

Lineal Measures. i 

Uur yard slinuld he sU^tly increased (fO per cent.) to the lenylh 
of the meter and called a metric-yard, or meter, according to the 
fancy of the speaker ; and prefixes could be placed in front of the 
rvord yard as easily as in front of the word meter. The meter and 
its multiples and sub-multiples would then also be called 
niiHiyanl, cciitiyard, dcciyard, mch'ic-yard* dekayard, liektoyard, 
and- kiloyard. . i 

In practice, however, as previously explained, we should seldom 
require to use so many prefixes, which greatly simplifies matters. 

Thus the distance of ■ ^ 


would be briefly expressed either as r428'57 metric-yards or 
i.' 42857 liiloyards. . 

We could not to-day convert miles, furlongs; poles, yards, and feet, into yards, 
and decimal parts of a yard, witliout.a long sura.’in arithmetic, and longer 
cnlculations still would he required to again e.\pi'ess these yards in either Nautical 
nneasurements or Cape roods, or Chains and Links. 

At present we require to divide our inch in several different ways, 
whereas the millimeter is minute enough to overcome all difficul- 
ties. What is the use now of dividing our inch into 128 equal 
parts when it is easier for machinery to test its accuracy in 
: hundredths and thousandth parts. 

In fiitixre, yards, feet and inches will give way to metric-yards, 
deci-vards, and centi-yards. An inch would be defined in the new 
Act as meaning 25 millimeters or milliyards, 4 inches or one hand 
as I deciyard, a foot as 3 deciyards. A draper’s metric-yard would 
be emphasised in eighths like the present one, and show up one 
end J dcciyard and | deciyard (4111, and l in.). ■« 


During thctransitiim period. 
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We should soon be able to realise the length of the multiples of 
the metric-yard, if vve remembered twenty iverc the length of a 
cricket pitch; the hehtoyard was the length of a football gronniU 
and the kiloyard or kilometer about eciualled | or -xn of a mile, 
and therefore what we previously called a Five-inile race would in" 
future be called the Also that a mile — about 

ixb kiloyards, and I ldlbyard==x'|j mile. 

Miles, furlongs, poles and yards are, in long distances, expressed 
in miles and yards only ; these would give way to kiloyards and 
metric-yards. If Nautical Measures were also changed, knots 
would be replaced by kiloyards or kilometers (40jOGO to the 
Earth’s yircumferenGe), a cable’s length would be 200 metric- 
y^ards instead of 200 present yards, and a fathom 2 metric-yards 
instead of about 2 present yards (see page J.O9). 

On railways the “ Railway Mile ’’ would be 3,500 meters. 

Superficial Measures. 

Sq. feet and sq. inches would give way to sq. deciyards and 
centiyards. ' 

The square yard and lo square Quebec feet would give way to 
the metric yard or centiar. 

Four sq, poles would give \vay to the sq. dekayard or Ar, 

Roods would give way to r, 000 square metric-yards. 

The Ploughman’s “ Acre unit ” for heavy lands would become 
4,000 sq. metric yards. On light lands the acre would be displaced 
by the I Hektar, 

The Scotch acre would give way to the J Hektar. 

Three arpents, 2^ acres or .1 morgen* in future would equal 
the sq. hektoyard or Hektar. 

Three hundred arpents, 250 acres or 100 morgen, in future 
would equal 1 sq. klloyai'd. 

The names of centiai', ar, hektar and square kilometer (or 
kiloyard) are used in reference to land only, and would soon appeal 
to us as being figures of which, if square, the sides would 
respectively be t, 10, 100, and i.ooo meters or metric-yards. 

In Quebec, the French- Canadian would most probably prefer the 
modern French hektar to three old French square arpents. 


Sec also the iilcl Irisli and Welsh acres and the Indian Bis^ah. 


THM INTERNATIONAL^ METRIC' SYSTEM 


For South Africa, Mr. D, E, Hutchins, Conservator of Forests, 
Cape Colony, points out that the hektar would make a good land- 
imit, being so near the morgen in size, and yet better proportioned; 
to the aci*e than the; present morgen is,/ Alterations in land 
measurements would perhaps be as difficult as all the other ebanges 
put together. That this suggestion should come from a gentleman 
.so highly interested itf land areas is therefore of the highest 
importance. . 

Cubic Measures. 

Cubic yards, feet and inches, woiiklgive way to cu. inefriG yards 
and,;cu..centiyards. . A 

Shipping tons expressed in cubic feet vvould be replaced: by 
cur metric yards, a cu. metric yard of fresh water ' weighing one 
metric ton (see page 50). 

Weights. 

Nearly all weights are how reckoned by Britishers in pounds , 
avoir., and its multiples and sub-multiples, without reference to any, 
other unit. We should slightly increase (10 per cent.) our present 
pound, so as to make the new pound equal to the J kilogram, and 
the “bi-pound” or “double-pound” equal to the kilogram. 

One ounce * would be defined in the new Act as meaning (after 
a certain date) 25 or perhaps 30 grams. 

lb. would be defined as 1 hektogram. 

... A;.lb. '.'i.'',-kllbgram.. 


kilogram. 

“I lb.' ..."i"." - ;vi; ‘ 

2 lbs, ,, „ ,, „ 1 ,, 

, A short cwt., j 

' or 100 lbs., , „ 30 kilog?., or i centner, 

and a long cwt., t >' 
or 112 lbs, j 

A short ton, j . ■ ’ 

or 3,000 Ihs. [ J hmne or millier. 

and a long ton, i f » >> > ” 

or 2,240 lbs. I _ 

‘ Whether Avoir, or Tri>y and Apoth. 'I'he Avoir, oz. is 38 iframs, and the Tioy 

‘ i Thus the Metric denominations would be cnmproraiscs between tlie Imperial 
or “ long" cwt. and ton, and tlie Colonial or *' short" cwt. and ton. 


30 kilogs. , or I centner. 


. i ttonne /br millier. 
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A quantity expressed in toils, cwts.,- qrs., and lbs., would in 
future be more simply given in tons and kilogs. 

In a compulsory Act, it would most probably be better to allow 
the Troy ounce used for bullion, &c., to remain untouched until the 
standard pound sterling were made of the weight of 8 grams 
exactly (it is now 7'937;87 gi-ams, with a remedy between 8-ooioi 
and 7 ‘97509). However, if the Bank of Pingland were to reckon 
in grams, alt bullion dealers would too. 

If Jewellers’ ancient weights were not allowed to remain in use, 
the “diamond carat” could be defined as a weight of not less than 
200 milligrams, and the “ pearl grain" as a weight of not less than 
50 milligrams. ' \ 

lAji- Medicines, Metric denominations have been inserted in the 
Pharmacopceia since 1898. 

Measures of Capacity. 

Practically all dry goods ai'e now sold by weight, and liquids are 
measured by the British almo.st entirely by the gallon or pint, with- 
out reference to any other units. We should slightly tJicreasc 
(10 per cent.) our present gallon so as to make it equal to the 
J dekaliter ; and the gallon, being larger, could then, instead of 
being divided into 8 equal paids as at present, be divided into 
10 equal parts called metric pints, each equal to J liter. 

The Gjllwould be defined in the new Act as meaning (after 
a certain date) l deciliter = 4J ozs. water instead of 5 ozs. 

The Pint would be defined'as J liter = i-rV lbs. water in- 
stead of lbs.. 

,, Quart ,, ,, ,, „ I liter — 2^ lbs. water 

stead of 2^ lbs. 

„ Gallon ,. „ ,, ^ dekaliter -■= ii lbs. water in- 

stead of 10 lbs. 

„ Bi-gallon ) ^ pints instead 

or Peck j " ” >' ’’ ^ dekahtci - | pints, 

” (S^'lfrica))' ” ” 1 hektoliter= 25 bushels. 


“ This metric maid u’ill measure 2j bushels which is perhaps 
nearer the size of the common muid sack of grain than the 3 
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bushels it is supposed to contain.’* {Mr. D, E. Hutchins, Cape 
Colony). : : 1 

Note Well. 

In each ca.se, the suggestion has been 'to slightly increase (by 
lo per cent.) our present “primary units" — ^for the 3'arcl, pound, 
and gallon are the primaiy units mentioned in .sections lo, 13, and 
15 of the Weights and Measures Act, 1878, from which the other 
units are to be derived. 

Foreigners, when buying, naturally prefer the 10 per cent, larger 
inctnc weights and measures, decimal in progression, to our present 
corresponding smaller ones, of mi. ved progression. And wherever, 
within the Empire, the Metric Weights and Measures are legal, 
Britishers should remember to order by them, instead of by the 
usual smaller weights and measures. . And the man who sells by h 
tl'ie larger weights and measures will secure more custom than he 
who sells by smaller ones. He will be amply repaid, too, by the 1 
saving of lime in his calculations. But he would prefer to say, 

“ My pound is heavier than my neighbours,” than, “ My half-- 
kilogram is heavier than his pound.” 

“Adjust,” not “Bundle Gut.” 

Advocates of the Metric System should remember that all Britisli 
reforms come by “ .Evolution,” and not by “ Revolution. ” Britishers 
prefer being led to being driven. Tell them that their cumbrous ' 
system will be adjusted, and they will listen. But if they are told 
it will be biiiidtcd out, and a foreign one take its place, they will 
turn a deaf ear. 


LINEAL MEASURES 

(See also page 133.) 

Practical equivalents : — 

A Yard is ro per cent, less' than a Meter. 
A Meter is 10 percent, more than a Yard, 

The Sleter mav be termed the “ Metric Yai'd." 
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Yards and Meters, in Tens, Dozens, and Hundreds. 


11 yards 


: 10 meters. 

1 70 yards 

64 m'&ters. 

12 „ 


II ,, 


- 91 

: . 22 ■' ,5 

= . 

20 ,, ' 

1 110 ,, 

= lOD „ 

Other appro-ximations 



inch 

■■ =2 ■ 

3 millimeters. t . 

loo feet 

^O' meters. . 

i I inch ■ 

4 inches 


1 decinietef . . 

I decimeter. ' 

I too yards or 
' i®; mile ) 

;=s / ;i; kikinieter: 

5 inches 

.== ■■ 

1 meter. 

I mile 

tx\j M 

,1 foot 

=: 

3 decimeters, 

5 miles 

:S=. •' : S;, 

: I'l yard 

2.-2 

I meter. 

lalmilcs 

: '.^0 ■ ' ■■■ „ 


eoinmercial measurements are expressed in meters and centimeters. 
Engineering ,, u ■ metei's and millimeters. 

Minute Scientific j, u 'centimeters and millimeters. 

Scientific equivalents J and International symbols: — 

The multitude and variation in the figures arise from the fact that 
Imperial measures proceed in multiples of 5j, 1760 and so on, 
irregularly, whereas the Metric denominations ail move in Tens. 


For Converting 

Into 

Multiply by 

Converse 

Millimeters (mm.) g 

Indies 

• 0.3937 

'25*400 . ■ 

Centimeters (cm ) 

„ 

•3937 

2 •540 

Decimeters (dm.) 


3^937 

, •2.44 :■ ■ 

1 

ti 

39 ' 370 II 3 

' •0254-,; V 


Feet 

:3-28dR43 

, " • 3048 ''':.: V 

y UmEKS (inA : L . .] 

Y. 4 KOS 

Poles 

3 • 0031)143 
•198S 

.•914399: ' : 

5-0292 

I 

Links 

4-970974 

•201168 

. ■ V 

Chains 

•0497 

■..2o-i368 

'.■■■'DekameterS 

Non-essential 


■ Hektometer.s 

Yards 

I 09 ' 3 fil 4 

'000144 

Kilometers (km ) -j 

Miles. 

l 093 -f)l 43 

■ • -62137 ' 

3 -0009144 , 


Fof Cape, Quebec, and oiber coiiipaiisons, see pages 47 and 48. 


I Chain. A 20 meter measure has recehtljfheen laid down bii tla*' 
stone floor on the west side of Westmin.ster Hall. 

:i' Cutting of screw threads for example. 

i The fundamental units are carried out to a greater number of decimal points 
Ilian tlie other units. The names are often abbreviated ; such as inillini, centinf. 
&c. § A Micron (p) = o-ooi nnn. 
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The hektomcter is probably non-essential also, as we should 
speak of Meters in hundreds. ^ 

SUPERFICIAL MEASURES. 

(See also page 134.} 1 

Practical Equivalents : — 

A sq. yard is 20 per cent, less than a sq. meter. 

A sq. meter is 20 per cent, more than a sq. yard. 

I acre = ’4 Hektar, /.c., the Metric Acre ~ 4,600 sq. meters. 
Scientific Equivalents and International Symbols: — 

The multitude and variation in the figures arise from the fact that 
Imperial measure.s proceed in multiple.s of 144, 3o|’, 640 and so> 
on, irregularly, whereas these Metric denominations all move in 
Hundreds.* , 1 


Multiply by 


For Converting 


Square Millinieters {mm 

„ , Gentimeters (cHi.q 

„ Decimeters {dm.-) 

I, Meters (tn,-) 
ur Gentians (cu.) 

,, Deicameters 
or Avs (a.) 

„ Helctonieters 
i>y Hcktai'.s (hn.') 

„ Kilometers (/;«(.") 


Tlic name.s of centiar, ar, and hcktar are used only in reference to Land. Tlie- 
denominations of deciar and dekar. meaning respectively i-ioth ar and 10 ars. 


Square Indies 

•001.45 

■C 45 'i 6 : ; ; : 

„ Indies 

•15500 

6 ' 45 .i 6 

„ Indies 

, iS'Soo " 

. '064510 

„ Feet 

•10764 

9 ' 2(303 

„ Feet 

10-7659 ■ 

■093903. • 

„ Yards 

I'Kjdo 

•S36126 

,, Yards 

iii)-6o 

•00H361 j 

„ Poles 

3 ' 9.54 

•25293 f 

Roods 

•098844 

1OTI7 f 


For Colonial and other comparisons, see pages 46 to 48. 

To reduce kilograms per sq. centimeter to lbs. per sq. in. 
X X 4 ' 232 i>_; converse x '07031. 

'i' See second footnote page leo. 
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CUBIC MEASURES OR MEASURES OF YOLUME.* 

(vSee also page 135.) 

Practical Equivalents : — 

A Cu. Yard is 30 per cent, less than a Cu, Meter. 

A Cu. Meter is 30 per cent, more than a Cn. Yard. 

Scientific Equivalents and International Symbols : — 

The multitude and variation in the figures arise from the fact that 
Imperial measures proceed inmultiples of 1728 and 27, wdiereas 
these Metric denominations all move in Thousands, v 


For : Converting 

Into 

JIultipIy by : 

■ Converse- - 

Cubic Millimeters (wn;;, 3 ' 

Cubic Indies 

•gooo6£ 

16387 

Cubic Centimeters lcni. 3 ) 

' " T> ■>>'''■ 

•0610 

16-387 

Cubic Decimeters (cbn.3) 

' ' ' ' 

6i'024, 

•016387 

Cubic Meters (m,3) 

( Feet • ^ 

'i „ Y.'irds ' 

3 .=> 3 I 48 : , 

, C 307‘354 

•028317 

'763.633 


WEIGHTS. 

Basis : The Kilogram, being the weight of one Cubic Decimeter 
of water (sec first footnote, page 120, and diagram, page I2t). 


The multiples of the Quintal and Ton were added to meet the 
requirements of Commerce. 


When the Metric System was fiust est.ibiished, the cubic meter was designated ^ 
a "Sidre," and its gradations were in lens instead of in thousands, but this name 
and these denominations have to a large e.v-tent fallen out of use, for three reason.s : 
<i) Because only the lowest submultiple and highest multiple were convenient for 
use, namely, the millisterc (= i-ioooth of a Siere) and the mj'riastere (= looo 
Stare), the reason for which has already been explained on page’ 130 ; (2) Because 
the millistere(= 61 cubic inches) was’ not .small enough for many requirement^ 
and the myriastere _(= 13,080 cubic yards) was too largo to be often referred to; 

( 3) Because it was simpler to call the cubic measures after the lineal measures, rvhich 
moreover surmounted all difficulties. 
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Practical Equivalents: — 

A “ Bi-pound ” is lo per cent, less than a Kilogram, , 

A Kilogram is lo per cent, more llian a Bi-pound. 

In other words : — 

To convert Pounds to Kilogs., deduct lo per cent, and divide by 2. 
,, „ Kilogs. to Pounds, add xo per cent, and multiply by 2. 

(See also page 133.) 

Scientific Equivalents and International Symbols : * — 

The multitude and variation in the figures arise from the fact that 
I-raperial weights proceed in multiples of 27^,^, 16, 112-and so oiu 
irregularly,: whereas the Metric denominations all move in Tens. / 


For Converting 


i Milligrams (?Kgi) i : 
i -Centigi'ams.Ccjf.) 
i Decigrams (dg.) 

I Grams (g.) 

' Dekagrams 
j Ilektograms (/jg.) 

: KILOGR.tMS 

, {kilogs. or Ilg.) 

j Mjriagranis 
j Oiiiiitals (ij.I 

j Tonnes {L) 


lutoAVOIK. 

,, Multi ply by 

Converse. 

Gniins 

, /'oi 54 .^ 2 " ■ 

64*8 


1, . .'‘54 

. 6*48 . 

' 

1 i‘i 543 

*648 


y J 5'433 , -■ 

, *0648 

Drams 

I '.31344 i 

1*772 

Ounces 

1 '03527 1 

28*350 ' 

Non-essential , 
Ounces 

1 1 

1 3-527 1 

-2835 

'Grains 

1 I. 54 . 42 ' 35 h 4 ! 

' .IS'S? 

*0000648 

Ounces 

•02835 

POUKDS 

2*2046223 

■45359343 

Cwts. 

•oiyOS 

50*80 

.Tons 

*00984 

1016. 

Non-essential 

Pounds 

220*46 

■0045 

Cwts. (short) 

x* 8 r 4 

'55 1 1 

.. (long) 

1*968 

*5080 

Tons (short) 
Tons (long) 

•9073 

1*1033 

•9842 

I*Oi:Q 


The fundamental units are carried out to a greater number of dccunal 
points than the other units. 

I- A aiicrogram (y) = o-coi ?;/g. 



H2 
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For certain trade purposes the French also atlopl : — 

The half-kilo, or Metric Pound, ivr lb. avoir. 

The stone of 6 kilograms, I 3 :| ,, ti 

The Centner-, metric hundredweight, 
or half-quintal of 50 kilos., J ■’ ” 

, {The latter is a compromise between the Imperial or “ long ’ 
cwt. and. Canadian and South African or “short" cwt.) 


j For Converting : 

) ■ 

Into TROY and 

Gem Dealers' ancient weights 

Multiply by 

Converse. ■ 

1 Millif;rams 1 i 




I Centigrams (_ 

! Decigt'ams i ■ 

' Grains : 

ns 

above 

i Grams 1 




j Milligrams ' 

Pearl Grains 

‘oigzQ 

■ ■ .''■■5r84- ‘ 

i ■ ■ ; 

Diamond Carats 

■00487 

30S'2'i 

GRAMS 

( Old Pennj'weighls 


t i'S552'..' 

. ■ ■; ■ . . ' , j 

1 Ounces Troy 

■0,1215 

.'V, ; ,31-1055 


For Converting 

Into “ Old ” APOTH. 

Multiply by 

/ Converse. 

: Milligrams 1 
i Gentigram.s,[ 

; Decigrams j 

Grains 

as 

a/iove 

1 Grams ) 





(.Scruples, 
j Drams, 

■ T-77r(i,' 

V2it0 

1 GRAMS, 

V Ounces 

" v.b '■■■olalS'V 

3i-ro35 


MEASURES OF CAPACITY. 

[Liquid and Dry.) 

Ba.sis : the Liter-, being one cubic decinreter of water-, weighing 
one krlogram (.s’«: imst two footnotes, p. 120, and diagram, p." xai]. 
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Practical Equivalents : — 

A *• Bi-gallon ”■ is 10 per cent, less than a Dekaliter. 

A Dekaliter is 10 per cent more than a “ Bi-gallon.” 

. In other words 

To convert Gallons to Dekals, deduct 10 per cent, and divide by 2. 

„ Dekals to Gallons, add 10 per cent, and multiply by 2. 

(See also page 136.) 

Scientific Equivalents and International Symbols 

The multitude and variation in the figures arise from the fact that 
Imperial measures of capacity proceed in multiples of 2’s, 4's, 
and b’s, irregularly, whereas the Metric denominations all move 
in Tens. 


For Converting 


Milliliters («n.) 
Gentiliters ftl) 


! ;,I)eeiliters (d/.): 

! IJTERS (/.) 

Dekaliters {da].) 
j ^ Helctdliters (My: 
i Kiioliters (1/,) 


■j Quarts 
(CJau.OKS 


Quarters 

Gallons 

Bushels 

Quarters 


Multiply by 

Converse,' , 

sh denominations BO delicate; . 

as tlie.se. 


■> 70 


. ■l^6 

-■,"' 5 'Sa 2 vr:.v::::: 

: I75QSo 

■...".'■.'•SGSa-'- 

'SSo 

::„Tn36::7'. 

r MiWiS . 

I'.:'''- ;4'54S963t-r; 

2'iyo75 



3’dS7 

..... -275' ■r'''!'".;.'::; 

■3<'37 

‘ 34381 ' ■ ^ 

2'C)aij 

2i9’975 ; ;; ; 

.■.■d.0454fi' 

:irS:- 


7' '>.3'438i : : 

• 2901 ) 


■' The tunclnmental units are carried out to a .greater number of clccimril puiu!.'. 
th;iu Ihe other units. The names arc often abbreviated, such as dekals, Iiilas, &c. 
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For coiiverting : 

Into APOTH'S. 
Fluid Measure., 

Multiply by , 

'‘Converse. 

Miiniiter.s 

( Miniins 

1 Drams 

: i6'g 
*2816 

'..'■■''t ''Osn 
:"3-552 ■■■7 


.f " 

2-8157 

,, ■•SSS-a ..■ 

''■;:GentiHtors''. ■y:,;' 

; • Ounces : 

'3519' ' 

2■S4I23-,:' 


1 Pints 

'•OI76:''" 

,,.56-8'2;, , , 

TDeciliteris : ■ 

f Ounces 

1 Pints 

•I7S9 

■284'"' ' 

riJTERS', ; 

{oa’llons 

17598 - 
■3199 

■5®' 

: 4’S459f’3i 

^ ■■ .V ■ ■ 


For Cask and other comparisons, see pages 65 to 67. 


ORDNANCE SUEYEY MAPS (British Isles) 
and the METRIC SYSTEM. 

The Ordnance Survey Department (headquartex’s, Southampton) 
is a permanent military and: civilian establishment, now under the 
control of the Boai'd of Agi-iculturc and Fisheries, but a sepaivitc 
vote (£208,000) is annually made for the Department. 

Maps ai’e published of every portion of the United Kingdom in 
several scales. Those employed for the “ Old Town Maps,” were 
iix whole feet to the mile, namely 10 feet or 5 feet, being respec- 
tively and of the actual length on the ground. 

But when a few towns had been mapped in these scales, the 
Director-Genei'al of the Ordnance Surveys, foreseeing that a 
system of land measnrenxents must inevitabl}^ be introduced which 
was decimal fhrougltotif, even if it wei'e not the Sletric system, 
abandoned the original scales for Decimal Scales. The “New 
Town Mxxps” as they are styled, were therefore made to the scale, 
commonly knowxi as the -5)5;^, which has the advantage of being 
expressible in any denomination requii’cd ; thus 2 feet to 1000 feet, 
2 yards to 1000 yxirds, 2 meters to 1000 metei's or kilometers, 2 mm. 
per meter, and .so on. Most towns in the United Kingdom are 
mapped to this decinud scxile. 


NOTES ON 0/iDNAN'CE SURVEY MATS 


The ‘‘ Parish Maps \vliieh are already complete for the whole (jf 
the cultivated districts of .Great Britain, and Ireland nearly, are to 
the scale of of the New Town Map, that is to say or -4 yards 
per 1000 yards, or 4 decimeters per kilometer. For Towns, thev 
were obtained by revising the Town Maps, which were theii 
reduced by photography (before the lettering was filled in), hut 
no revised Town Maps are now prepared except at the expense 
of the Towns themselves. 

The ‘hCounty Maps were plotted on the old system of :6 inches 
toThe mile (ytyi-Trij) ; similarly the ■* Road Maps” are one inch to, the 
mile and the “ Index Maps” inch or J inch to the mile. 

These maps have for some time been complete for the whole of the 
United .Kingdom ; their revision is also .finisliecl. But i-evision 
is no longer made by plotting to these scales, btit through revising 
the larger maps and reducing by photography. 

Taking the length of any of the. maps ' from north to south 
as one, the breadth from east to west is i|. 

The sheet-lines or edges of the map "can be made to cnclo.se 
any areas, but the system adopted is so that twenty-five Town Maps 
on: the lineal :scale of .-g^’g fit into one Parish Map, on the scale of 
saTR) ; nlso that sixteen of these Parish Maps, in their turn, fit into 
one County Map, on the scale of xirlBa-- And so on, until eventually 
the scales are small, enough for the whole of England and Wales, 
for example, to be on one sheet. 

It is evident that with a system of irregular muitiple.s in our 
zneasures of length, instead of a decimal or other regular system 
throughout, that if the scale to the mile and the sheet-lines of one 
scale of maps are to be in a whole nmnber of inches, then the scale 
to the mile and the sheet-lines of another set of maps must be a' 
broken number of inches. 

Thus the scale of the County Map is six inches to the mile and of 
the Parish Maps 25'344 inches, and the former maps are 
36 inches X 24 inches and the latter 38-016 inches x 25-344 laches. 

II: requires no furtlier explanation to show that such a system of 
mcasui-es necessitates intricate calculations before sixteen of the 
Parish Maps ciui be photographed down to one County Map snmlJer 
each way by inches and fractions. To avoid this, the^County Maps 
will undoublcdly one day he photographed from the scale of to 
the scale of Tu^rru cr 6^ miles to the inch, instead of or b miles 
lo the inch. 
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At the same time the length of the sheet-lines could be altered, 
vvithGut affecting either the survey or; the scale, to 39'37 inches 
by 23-64 inches, i.e., I meter by 6 decimeters. Then the actual 
ground lengths and areas represented on each sheet would be : — 

Areas in 

Meters. Hektars. 

Town: Maps : : 5oo x .300 • V ; 15 
Parish Maps . 2,500 x 1,500 ... 375 
County Maps 10,000 X 6, goo ... 6j00o 

We have seen that the Parish Maps -are on a scale of four 
decimeters to the kilometer, and the Town Maps of two meters to 
the kilometer. It is astonishing that no metric scale is marked on 
them and that the areas are shown in acres and decimal parts only 
(rules being given for conversion: to roods and poles) when it is 
easier to calculate areas on a decimally scaled map f in metric 
lineal and superficial measures. 

The spot-levels are also shown in feet and decimal parts of a 
foot only. 

If the Metric System is to be given a fair chance, metric measure- 
ments and areas, should be shown on the maps which are published 
not merely as geographical pictures, but for use by engineers and 
others for a great variety of purposes. The purchasers of the 
sheets are all consequently hindered from using the Metric System 
in their other work, instead of encouraged in same. 

From an educational point of view, too, the showing of metric 
denominations would be an immense advantage to the country in 
general and school children in particular. For it may not be 
generally known that under the New Education Code a child’s 
introduction to maps and geography is sometimes through the 
Ordnance Maps of the district in which he lives. 

A child is therefore instructed in arithmetic in the Metric System 
and' sometimes, within a few minutes, is during the geography 
class .shown a map, in reality drawn to the scale of 4 decimeters 
to the kilometer, but upon which the following scales are 
shown : — 


'1' Note the ease with which the areas are calculalud aacl converted from hektars 
to square kilometer.^ ; incomparably quicker than converting aere-s: to square jnile.s 
t Areas arc not shown on the non-decimal scale Maps. 


Ai-eas in 
Sq. Kilometers.* 

*15 

,375 

60 
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(if) I indi to 3’ 156 chains: | 

(&) I inch to 208-3 feet. ‘ jj 

(c:) £ inch _to -0395 mile. 'l 

or ((/) 25-344 inches to the mile. , | 

|l;l 

■■■ ilj 

Or it the Map is a Town Map, in reality drawn to 2 metens to tlie i 
kiioineter (which is the same, as 2 mm. to the meter), the scales are i| 
marked on as jil 

(u) I inch to 41-66 feet. t - I 

. [b) 126-72 inches to the mile; 1 

or (c) 10-56 feet to the mile. j' 

Poor child ! ! I 

ll:! 

Surely; an extra Government grant could be made if needs be, [ 
to have the metric scale.s and areas marked on the maps. . jil 


THE COMBINED EFFECT OF DECIMALISING 
WEIGHTS, MEASURES, AND COINAGE. 

The purpose of the following paragraphs is not to discuss the 
.saving of labour which the suggested reforms would occasion 
when carried out, but to remove the prejudice existing in some 
minds against them, inoi-e especially regarding the proposed reduc- 
tion of the exchange value of the copper coinage by 4 per cent. 

As already pointed out, the decimal coinage suggested affects 
binall Transactions in which copper coins must be used, and Large 
Undertaking.s the revenues of which arc fixed by law or peculiar 
circuin.stances on the basis of the Penny, 

The first division presents no difficult problems, as the melrio 
quantity and pi'ice of commodities would be regulated between 
Ketaiier and Consumer by adding a similar percentage to the 
wholesale cost as the present profits require. It is impossible for 
any .single person to deal with the technicalities^ in every Trade ; 
t-ach has its Association and Journal to work out its own salvation, 
and these would elucidate any minor difficulties which may present 
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themselves. The object of all should be to remove :uicl_ not to 
raise obstacles. Each trade aud profession with the advice and 
consent of the Board of Trade* could choose its own day for 
transferring from one system to another. Thus Goldsmiths and 
Jewellei's could all change \Vith the Bank of England independently 
of any other non-allied business. 

Tire notable examples in the second division are Railway, Dock, 
and similar Companies, the revenues of which are now fixed on 
the Penny; by Statute, the; General Post Office and Newspapers 
the receipts of which, other than charges for advertisements, are . > 
similarly based. 

Our comments on the Railway Undertakings will not apply to so 
great an extent to Government-owned Railways (as in the Colonies) 
where the profits accrue to the State. 

RAILWAY COMPANIES. 

The usual argument and its rebuttal ;■ — 

The objection generally rai^d is that reducing the value of the 
penny 4 per cent, (an almost inappreciable reduction in other 
instances) would render all our Railway Companies non-payable. 
This statement might be true: if the coinage was altered without 
changing the Weights and Measures. But in the case of Railways 
the change to metric measures and decimal coinage must be 
simultaneous. 

The combined effect of a meterage charge by decimal coinage 
and metric freightage has an entirely opposite tendency t<> that 
held by pessimists and supported by those of a laissc" faire 
temperament. . - 

The facts : — 

Foimoo pence one can now travel 100 miles = x6o'93 kilometers. 

The proposal is to reduce the exchange value of the penny 4 per 
cent. Therefore the number of kilometei',s must be reduced by 4 
per cent, or 6'43 kilometers, = i54‘3 kilometers. 

If the ratio could be preserved exactly, therefore, for 100 new 
pennies, we should travel 154’3 kilometers, or for i new penny 
a distance of 1,545 meters. 


* That is to say if the new weights and measiires are to be supplied by the 
Government. 
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For the rate In be a convenient one, however, dues now id, per 
mile would require altering to one new penny for a “ Railway Mile " 
of 1,500 meters or ij kilometers. This would operate in favour of 
the Railway Companies to the extent of 3 per cent,* 

The same percentage wmuld apply to 'freights of goods, except- 
ing that the Metric ton (2,204^ lbs.) is per cent, lighter than the 
ton of 2,240 Ibs.f 

V The increased profits, however,, would not, even in the ordinary 
course of things, all go to the shareholders,- for Railway Companies 
contribute to the Local Taxation or Rates a considerable percentage 
of their net mileage earnings. A reduction in the Locvil Ta.\ation, 
therefore, would he one of the first benefits accruing to the public. 

The balance of the increased earnings could either be applied 
by a special Rating Bill, to a further reduction of the Local Tax'ation, 
(ir, by d special Tax on Railways, go into the Exchequer. 

This new Tax would wipe out the comparatively small 1 mpen'al Ex- 
penditure incurred in supplying new weights and measures to every 
individual and local authority now using same, and models in the 
schools, after which it could be applied to any other source (widen- 
ing roads &c.) 

The expense to the Railway Companies of marking out their rail- 
roads vvith pegs, in kilometers or Railway Miles instead of in 
Imperial Miles, could similarly be borne by the nation, or the 
Companies allowed to raise a small further capital, so as not to 
interfere with any dividend for any half-year. 

At the same time the Government could barg'ain with the 
Companies for the free conveyance of Mails or Volunteers. The 
system of reckoning distances " as the crow flies ” (the zone or 
radius, system) might also be introduced, and books of tickets issued 
for, say, 1,000 Railway Miles, to he taken out as desired. But 
the details of the quid fro quo to be obtained by the nation from 
the Railway Companies need not be discussed here. 

Note. — it was the advent of Railways that made the measures of 
capacity all hut obsolete for Dry Goods, becauaes the charges are 
by weight. It will be seen, therefore, that unless Railway Companies 
arc autiiorised to adopt the entire Metric System (and consequently 
Decimal Coinage), a Reforming Act will be almo.st a dead letter. 

’S' 45 in 1,54.') or 4^5 in i 54 'S, or a trifte under 3 per cent. 

f in sevej-iil Colonies tlie present ton is.^ 2,000 lbs,, .which conntei'acte the 3 per 
cent, for goods and passenger trni'fic in favour of the State Railways. 
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DOCK DUES, &c. 

Presuming a Register Ton of shipping, continued to he cii. 
meters (see "page 13 ) 1 the reduction in the value of the penny 
would be pi-acticall}^ counteracted by .adding 4 per cent, to the total 
sum due from any ship. 

Suppose for: example^ a ship of 1,500 tons; net Register now pays 
dues at id. per ton, it pays . altogether lipoo present pence — 125 
shillings = 5s,,' or . The rate of id. would Iiecnine i 

new ipenny or 4 milsi + 4 per cent. = 6,000 rails. + 240 mils./ 
Total ;^6'240. And so on for multiples of the penny. 

Anything gained or lost on Tonnage Dues can be counteracted 
in the wharfage charges. , 

THE POST OFFICE. 

The cost of postage on most letters would be reduced 4 per cent., 
but the maximum of 4 ounces (113J grams) being altered to 100 
grams, would cause the heavier letters to pay a higher charge (a 
more equitable distribution). The Post Office is not like a Private 
T.Tndertaking, and a trifling loss or profit would adjust itself. 

International postal arrangements would be greatly simplified. 

TITHES. 

The Present System. 

By the Tithe Act of 1S56 all Tithes formerly paid in kind were 
made payable in money. For this purpose, the average value of the 
Tithes received by an Impropriator or Rector during the seven 
preceding vears was deemed to have been equally contributed, 
as regards Vn/z/r, by the three cereals— wheat, barley, and oats. 

q?hus, if the average value of a Tithe for the seven years ending 
1855 was £100, this'knn was said to have been theoretically made 
up as follows : — 

94-96 Imperial bushels of Wheat at 7s, ojd. = ;f 3 . 3‘.3 

168-42 „ „ Barley at 3s. T I |d. == ^3,3 '.3 

242-42 „ „ Oats at 2s, Qd. == £333 

,.{(100 
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1882 the custom of selling cereals by weight had largely in- 
creased, owing to the introduction of railways wdiich charge by 
weight, and the Corn Returns Act of that year, enacted that art 
Inspector should convert into Imperial bushels all returns made to 
him in weight, or weighed measure, at the rate per bushel of 60 Ib.s. 
for wheat, 5 o lbs. for barley, and 39 lbs. for oats (see page 24). 


How It Works. 


The evidence given before the Select Committee on Corn Sales 
(Parliamentary Paper 279, 1892) clearly showed that the present 
system of fixing the average price of corn was by ho means-reliable. 
In fact, the “ legal price” might mean anything but the “ actual " 
■'■price.' ■ ,''■; ■' ■..■,■■■.■„ 

Mr. PI. Williams, who, was selected to attend, as a witness by the 
Associated Chambers of AgTiciiltiire, demonstrated that a barley 
lighter than 50 lbs. to the bushel could be sold by , measure, and thus 
make less price than if sold at per bushel of 56 lbs. On the other 
hand, a barley 'weighing, say, fi4lb.s. per bushei, sold by measure 
increased the price per bushel, and hence the value of Tithe. 

Major Craigie pointed out that a person can buy a parcel of oats 
by the weighed biisliel of, sa}', 42 lbs., and sell the same parcel by 
the measured bushel of probably about 37 lbs. 

The same parcel of oats could therefore be either returned twice, 
over, or at whichever price the dealer chose. The Inspector could 
seldom adjust such matters, as he was generally only informed of 
the mimbe’r of bushels sold. ' ■ 

Further evidence showed, too, that under such circumstances > 
the price might, or might not, contain the repayment of carriage. 

The Chairman pointed out that throughout one day no Inspector, 
was present at Wolverhampton Market, and that from the majority 
of market towms no return whatever was made during the whole 
of the year. 

Mr. Sap well stated that he never knew of a case in which a. 
farmer made a return unless he was a dealer also, whilst another 
witness admitted that even tlie Statistical Department of the Board 
of Agriculture had some uncertainty as to the meaning of the word ' 
bus.hel, owing to tlie various local customs. 

The Inspector of Corn Returns at Mai'kLane said that the weight 
per bushel or quarter of the corn sold by sample was shown in the 
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returns made to him. He had a series of tables worked out in 
various weights for conversion into the “ statutory bushel.” Taking 
an easy example in which all adjustments were at 5 per cent, he 
said, “T get a return of, say,: 106 quarters Gf,6.llbs. at 40s. ; that: 
means 105 quaiiers of 6olbs. at 38s.” He would only be in favour 
of a uniform weight of 100 lbs. if we had decimal coinage also. 


The Metric System and Decimal Coinage. 

: A person \vould have to be very biassed against a change^ to the' 
Hetric System before he could say/that compulsory .sale of corn “ at 
per 100 Metric pounds ” would seriously affect the value of Tithe, 
ascertained rmder the rule-of-thumb systems above exposed. • : ' 

. , The 'exact equivalents of the number of bushels/ and the price 
fixed in 1835, is as- follows,':— ■ 


34'35c hektoIiter.s of/ Wheat : at ,£o,'965'25" „ '/£ 3 '.v 3 

6r244 „ „ Harley at £o’5445 .. .. = 

88'I54,;'" : , „ ,;'''/' , " , "Oats .at/, ' , £0.378,125 r/' = :',£33-,y 

Total, ../'iQO', 


But for the purpose of obtaining simple figures, an Act could be 
passed so that we assumed the statutor.y bushel of oats to be qolbs,, 
and that in 1835 the average prices of the three cereaLs were as 
follows : — 

Wheat, 6.S. iid.; Barley, 4s. cAd.; Oats, as. S./[d. 

The par value of Tithe would then be Metrically made up in 
Decimal parts of the sovereign as follows : — . ' • ' ' , 

35 hektoliters of Wheat {at 150 Melr/c pounds) at ;£’0'9S24= /r33'3334 ; 
60 „ Barley (it lefi „ ) at 2o‘5555-.l3,r3353 

90- .. „ Cals (at KO ., „ ) at To'370 =.^£33'3333 

' ' ‘ Total £joo 
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Note. 

These figures, by themselves, would increase the average value of 
Tithe for the years 1835 to 1903, as given in Willich’s Tithe Com- 
mutation Tables, a very small fraction indeed (upon which Rates 
would be paid as usual). But the effect of selling Norfolk malting 
barley by weight instead of by measure (.see Parliamentary Papet-f! 
above referred to) would neutralise that difference. 

THE PRESS. 

With newspaper.^, the loss of 4 per cent.* in the value of the- 
Penny could not be met by supplying a smaller amount of 
information. 

But as 25 pennies would equal i florin instead of 24, the sales of 
newspapers would undoubtedly be largely increased, and what 
at first sight appears a further loss could’be turned to a profit, 
as presently shown. 

The papers are supplied the Trade upon varying terms, such agv 
13 for ejd., or so many for is. A portion of the' adjustment would,., 
therefore, be made here (for the. | florin and | florin would not 
alter in value), and the. number of papers supplied newsvendors for 
a certain price would most probably be simplified. Thus 13 for qd. 
would equal 13 for 3_7| new farthings, which if altered to io for 29 
new farthings (| florin' and i new penny) would be very slightly m 
favour of the newspaper Proprietor. Thirteen for gd. allows the 
vendor 30 per cent., 10 for 30 new farthings only 23 per cent., but 
on a larger turnover. - 4 .nd so on. 

The rate paid for articles written at per line would most probably 
not be altered, but newspaper postage would be reduced 4 per 
cent. 

Advertisements, never costing less than 6d. now, are not admlly 
on a penny basis, although mniinally they may be. The ‘Papers, 
from the increased sale, would be worth more as advertising 
mediums, and Advertisers, being usually keen men, would not fail 
to appreciate the fact, if the combined Press slightly adjusted their 
Tarifl's. 

The author has no hesitation, therefore, in including the decimal 
coinage proposal as a corolIai7 to the general'introduction of the 

-i- It \voukl be barely 4 per cent, it the weight of the sovereign tvas detiried'as 
8 grams (patje 03). 
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Metric System, but relies in a matter of such national and inter- 
■national importance upon a Patriotic and Up-to-date Press, prepared, 
:.as hitherto, to discuss a subject from the point of view of the 
Empire's welfare, and without studying its own temporary 
’inconvenience. 

OTHER INTERESTS. 

Should any isolated instances arise of a peculiar trade being 
injured (which hardl}' seems possible), the Government would 
'have funds in hand from the Railway Companies (Decimal System) 
'Tax to meet anv warrantable claim. 



SUMMARY OF PROPOSED REFORMS. 

:• (Several often taking place concui'rently.) 

r. Issue of Models or Facsimiles of Metric denominations to all 
Public Schools, and Private Schools under certain circumstances 
<page 129). 

2. Issue of Metric Standards to all local authorities ; to be on 
Exhibition for, sa}’, i month (page 131). 

3. Placing by Government of mural tablets of the meter on the 
principal Public building in each Town (page 129). 

4. Distribution of meter measures by Inland Revenue Authorities, 
I or more for every inhabited house (page 129). 

5. The standard sovereign increased in weight to 8 grams ; in 
value, less than |d.* (page 93). 

Passing of a Light Coinage Act. 

6. Abolition of Troy Weight, and issue to Bankers, Goldsmiths, 
•&c., of Metric and Coin Weights (page 83). 

7. Substitution of the Milligram, &c., to replace the Avoir., 
Grain, Diamond Carat, and Pearl Grain by Jewellers and issue 
of Metric Weights (page 87). 


* Declarations in Pounds Sterling of value of gold won from ifines rendered 
easy (page 90), 
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8, Abolition of the Old Apothecaries* Weighh-and altdr 2 years 
the discontinuance of Avoir, denominations in the Pha n pacopceia.. 
Issue of SJelric Weights and Measures, to Doctors, ChC|misis, &c. 

(page 77)- iL • 

9c Metric scales to beshownon thedecimallj’- plotte liprdnance: 
Maps, : in lieu of scales in ordinary Imperial dei ;cjp.inati0ns - 
(page 144). ■ 

10. Issue of new measuring chains, &c,, to all Surveyors, 

Engineers, &c.. (page 129). i 'll ' ■ - 

11. Alarking out of Railroads in Kilometers or Railway Miles 

(preparatory) (page 148). I 

12. Marking out of County -roads in Kilometers bir County 
Councils (page 130) ; the Military perhaps helping. i 

13:. Issue by Post Office of 25 penny stamps : for I Porin, and 
introduction of Grams instead of Ounces (page 150). , t 

14. Calling in of three-penny pieces * (page 107). ' 

Alteration in design of one side of the Silver Goins (1 lage, 106):, , 

16. (nl Declaration of Decimal Coinage and issue of cards of 
equivalents (page 110). 

(b) Adoption of Metric distances, &c., by Railway Companies 
(page 148). 

(r) Adoption of Metric denominations only, at Customs 
Houses, K'c. (page 129). 

17. Issue by ilie Mint of 25 new pennies for every 24 old ones ■ 
handed in (page 108). 

18. Adoption of the International Metric System by 4 II Trades 

tvhich had not already done so, taking one or more Trades at a 
time (page 130). * ■ ‘ h 

ig. Counterpoise weights to be of some standard weigHt, page 71}. 

20. Government compensation to all local authorities and in- 

dividuals who had purchased metric weights, &c., priv|-ii|ply, upon 
production of Voucher and handing in of old denoraina.tjons. To 
be carried out through the Inspectors of Weights Jind Me; ,sures, or 
the Police. ' ' 

21. Abolition of Apothecaries’ Fluid Measures (jiage 7.)). 

22. Present ordinary denominations made illegal for al [ purposes, 

and issue of Metric weights, &c., at Government expeiisi, in lieu 
of old ones, stopped after a certain date, • 


y County 
forin, and 


Companies 
' Customs’ 

I 

'old ones ■ 

il 

ill Trades 


purposes, 
I, in lieu 


■S' Aud issue of a Mckel coin (?) (page loB). 
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23. Penalty withdrawn for not exposing Tables of equivalents 
of Metric denominations supplied places of business by the- 
Government. 

Note. — The Government expenses in connection with the above- 
to be paid out of the new Railway Tax on enhanced profits. After 
which the Tax to be devoted to other public purposes (page T49).. 


DISPUTE AS TO DECIMAL COINAGE. 

Opinion has hitherto been divided among advocates r)f Decimal 
Coinage, as to whether the vSovereign should retain its present 
value, or be decreased in value to the level of the 25 francs of the 
Latin Union, or increased so as to correspond with the half-eagle 
of America. 

Let us first consider the effect of reducing its value. It has 
already been shown that to decimalise the ' present Sovereign 
means decreasing the value of the penny 4 per cent., and, therefore, 
a diminution of the Sovereign by 2d. would mean a further 
decrease in the value of the penny, and the difference already 
existing between the British Sovereign and the half-eagle would 
be further increased. It would also mean an uni'ust reduction in 
the exchange value of Ihe whole of the Silver Coinage of India. 
Moreover, there is not so great an object in having our " gold ’’ 
monetary unit equal to 25 of the “ silver ” monetary units of the 
Latin Union, for at present only one or two Countries belonging 
to the Union have a 25-franc piece. 

Then as to increasing the value of the Sovereign by 6cl. or 6jd. 
Apart from being inconvenient to Great Britain, Australasia, the 
Anglo-.A.frican Empire, &c., it would unduly raise the value of 
the whole of the Silver Coinage in India, which is legal tender 
to any amount, and used for the redemption of Paper Currency. 
The effect, too, in Great Britain would be to increase still further 
the extra profits of the Railway Companies, which would be 
brought about by the combined effect of adopting a Metric Railway 
Mile with the present Sovereign decimalised. Whereas if Canada, 
Newfoundland, &c,, reduced the value of their gold coins, to con- 
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form with sterling value, and adopted the proposed Raiju jay Mile, 
it would counteract the extra profits of the Railway (Jo ppanies, 
which other parts of the Empire would tax away (see ^rge 148). 

The Sovereign not being decreased to Latin Union (Xj tiivaleal, 
there can be no harm, as far as that monetary alliance is i'o k'erned, 
in increasing its value about gd. as advocated on page 93 !t-o as to 
make it of Metric Weight.* On the other hand the suifilll Increase 
helps to diminish the fall in the value of the penny, and b jbgs the- 
Sovereign a trifle nearer to the gold coins of North Amerk ji. " 

It would appear, therefoi'e, that the World’s prototype gbld coin- 
will be a British Sovereign of present alloy,: but wcighii g, when^ 
standard, exactly 8 grams (and there are probably many in circula- 
tion to-day of that weight). , ' ' ! 

That is to say, that eventually the ,li countries of tl:|c Latin - 
Union, and the whole of South America, except Bradl, will 
probably adopt gold 25-franc pieces (or whatever other n?(ue they 
may be called) increased 2jd. in value, and the German 20-mark 
piece will be increased 7|d. in value. 

On the other hand, that the United States, Canada, Newfound- 
land, British Honduras, Japan, Hijng Kong, Labuau, md the 
Straits Settlements will decrease by about 6d., the value of their 
gold half-eagle pieces (or whatever other name they may he 
called), and that Mexico will reduce its 5-peso piece alxu I 2d. in 
value, and Egypt reduce its Pound about 3d-f 
, Feeling, therefore, that the retention of the Sovpi|iign at 
approximately its present value is better for Great Britki k, better 
for the Empire as a whole, and for the World at large, tju Author 
trusts that all advocates of Imperial Decimal Coinage vili not 
delay threshing out their differences of opinion, and! lionsider 
the matter, not merely from a Coinage point of view, but ;Usu the 
effect on India, Railway Companies, &c., adopting Metric ifliieage, 
and so on. It should also be borne in mind that certain Anglo- 
Asiatic coinage is about to be changed. 

And hence abolish Troy weight, and render easy the declaratlot of Gold 
Outputs in Sovereigns. 1 

+ It may be noted that the Sovereign is also the approximate meuti beliifeen gol.l 
coins of Scandinavia, Itiissia, Portugal, and Brazil, wortli on an average : |xmi 23s., 
and gold coins in the Ottoman Empire worth about x 8 s. 
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WEIGHTS, MEASURES, MONEY, AND TIME IN 
BRITISH INDIA.* 

(For Notes on ftic Indian Acts, see fa<ic 35.) 

It has already been pointed out, in the Introduction, under ilie 
lieading of Indian Acts of Parliament, and elsewhere, that tlie 
Imperial Parliament is really responsible for the mass of antiquated 
systems of weights and measures existing to-day in India, For 
although the names arc often alike, yet, from a variety of circum- 
stances, discrepancies have crept in until the weights and measures 
differ in every Province and State, and in some instances in nearly 
every village. 

The ordinary weight of the people is called a ser or seer, and 
the usual higher denomination a maund. A seller in the Bazaar 
will often have varying seer weights, the bargaining in such cases 
being by weight instead of by price. In many Bazaars there are 
also buyers’ and sellers’ weights, as in China. 

No harm can be done by repeating that the reason for Impeidal 
responsibility is because, up to the present, it has been considered 
inadvisable to “ gazette the 1871 Act of India, unifying the 
Weights and Measures of Capacity on the Metric plan — one which 
is particularly adaptable to India because of the present inter- 
relation between its weights, measures, and coinage — until the 
system is about to be sanctioned as. the only legal one in England. 

If Famines are to be combated, it is particularly necessary that 
the Trade Relations between the different Presidencies, Provinces, 
and Districts should he facilitated by a uniform code of weights 
and measures. 

But, apart fi'om famines, the waste of time caused ihrough the 
prevailing chaos is almost incredible. Take the example given by 
Mr. A. E. Potter, M.A., Inspector of Schools in Burma, of one 
article, salt, : If it is sent from a Metric-using country, it must first 
be converted from Metric to Imperial tons On importation ; duty is 
then paid on it at per maund, and it is sold at per viss, one viss 
being practically ij kilograms. Is this part of our civilising 
inlhience ? 


■i’ British India,, strictly speaking, does not include the Feudatory States. An 
French: and. Portuguese iuclia the Metric Sy.stem is authorised. 
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But an uiiolTicial unifyini^ process is being carried out by the- 
Railway Companies, as was pointed out by General Idicliard. 
Strackey, F.R.S., in his evidence before the Committaa of the 
House of Commons in 1895. Not only have the Companies recog- 
nised^ only certain standards of weights, but the Railways are 
practically all meter gauge, and therefore form an indestructible 
meter standard spread all over India. 

A Practical Solution. 

The author estimates the cost :of. supplying all the pem le^ and 
British Mei'chants in this vast. Empire with new weights aj.|ii new 
measures at wholesale price at .under 4 millions of pounds dcrores. 
of rupees). What a chance for Maharajahs and mi) lion tires ! t 
But should the Government assist these, or do the wo»|| itself, 
leaving them to help if they wished ? 


STATUTORY LINEAL MEASURES. 

The “ Metric Yard ” not having: been adopted in England, an Act 
was passed in 1889 "" declaring the only measures of leugfli legally 
recognised to be : — ■ ' j 

I Imperial inch. |[i|| 

12 Imperial inches = i „ foot. 

3 „ feet ~ I ,, yard.f 

Biit the Metric system of count has recently (1902) been saniioned 
/or ivoollen and silken, yarns (see page 36 and page 71). 


NATIVE LINEAL MEASURES. 

The cubit or forearm was the Oriental basis or unit for intasures 
of length (see “Old Lineal Measures” in Enghnid, page 43) The 
denominations therefore have varying values in different Hfi trts of 


•' -Vd. 2, of Indi;i, iSSo (Measures of Length) ; the .-Vet cloe.s not appan 
to Square ifeasures, such as for cloth, land, &c. It has been e.xtcncled 
(see page 37). 

i The Imperial Yard is frequently called a Gii/,. 


l6o 
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Incliri according to the stature of the natives, but eitlier the Metric 
'or the Imperial yard may be taken as an average of the Guz or 
Guj. In between the Guz and the Coss or Kos there are, generally, 
no denominations. 


The Coss varies considerably, and appears to refer mni-e to the 
-distance a person can walk in a given time than to a measure of 
length. Thus, towards the Hills, we find it is only about 2,000 guz 
or yards, or a little more than a mile. In the Great Plains it 
varies from about 2 miles to 2j- miles, and the most usually 
.accepted distance it implies may" be taken as about from 4,000 
yards (2^ miles) to 4,000 meters (— 4 kilometers or 2^ miles). 


Bengal (Basis, the Guz), 


1 job or jow saN" 

3 jobs = I ungli or ungulee „ 

3 ungli = r girah „ 

S girahs = 1 hath or cubit „ 

2 haths — t guz „ 


J inch or 6 millimeters, 
„ 2 centimeters. 

2i „ 6 ,, 

18 ,, J metex'.; 

.1 yard or 1 "meter. 


In some districts - — 


4 ungli = 1 moot 
6 moots — I hath 


say 3 inches or 8 centimeters. 
„ 18 „ i meter. 


Madr.as.. 


spams 


I span 

I cubit, hath [ 
or rnoohim 1 


say 8 inches or 2 decimeters. 

,, 18 to ix}!- inches or ^ meter. 


Bombay (Basis, the Guz). 


I tasu, say i inclx or 3 centimetei’s 

lO tasu — I hath or cubit, „ 18 to 19 inches or i meter. 
24 tasu or ') _ 
i|' hath )' 


I guz, 


2<.) inche.s nr J meter. 
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8 'thit 
4 taiin 
7 toung 
■20 thiis " 

1 2^- okethapaks 
4 tain 


I thit 

I taim or maik 
I toiing or saading 
1 tha or ta 
I okethapak! 

I tain or taing 
I dam 


say ' |- inch or 2 centii aeters, 

n II i-ir 1) 

g ■>. ':22 -.-"L 

xj lect or 4 meters, 

86 yards or 78 ni(d( rs. . > 
„ 1,070 yxirds or 1 kil o: :aeter, 
„ 2^ miles or 4 Idlor letersi. 


III some districts, the pulgat is equal to an inch or 23 raillir ietei's, 
and 4 toung = 1 Ian or 2:| meters. 

LAND, SUPERFICIAL OR SQUARE MEASURES. 

The /jVgk or the principal land unit, varies iii iijlmost 

every village, and conseciuently its proportionate parts var ? too. 
The following Tables (in fact, all the Indian tables) can therefore 
be- only a guide. '■ y 

Bengal (Basis, the Biga). . . 

1 chittack say 5 sq. yards or 4 sq, me ers. 

16 chiltacks = i cotlah „ 80 „ „ 67 „ 

20 cottahs = I biga „ 1,600 „ „ 1,340 „ 

3 s(T bigas „ I acre 


7 i bigas 


' I',; hektar. 


Madi-as (Basis, the Kani). 

1 kol say 24 sq. feet or 2| sq, meters 

, 24 kols = I guli „ 576 „ „ 53I „ 

looguli = I kani ,, i;\ acres or 5,350 „ 

2 kanis slightly exceed i hektar. 


Bombay (Basis, the Biga). 


J, kati 

20 kati — t pund 
, or pand 
20 pund — J biga 
3 bigas 


say 10 sq. yards cir SJ- sq. mete 's. 

^ „ 200 „ „ 166 „ . ■■ 

„ 4,000 „ „ 3,333, ■' 

= 1 hektar. 


m 
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North-west Provinces (Bases, the Giiz and Biga). 

I. guz ■ saj' >85 sq. yards or 7 meter. 
9 guz = I baus 7^ „ ,, 6J „ 

qoobaus - ibiga „ 3,025 » j. j hektar. 

or -625 acre J ” ^ 

4 bigas — I hektar. 


Assam (Basis, the Loocer), 

Say i-^iy sq. meter = i loocer. 

20 loocers — i cottah. 

5 cottahs : = 1 hillisah. 

20 ,, = I poorah. 

The Assam cottah and poorah are about one-third the area of tlie 
Bengal cottah and biga. • 

United Provinces of Agra and Oudh. 


20 us — wansees 
20 sus — wansees 
20 kuch — wansees 
20 bis — wansees 
20 biswas 


1 us — waiisee. 

I sus — wansee, 

1 kuch — wansee. 
I bis — wansee. 

I biswa 
I beegah 


WEIGHTS. 

The Metric system of count has recent]}' (1902) been sanctioned 
or woollen and silken yarns (see pages 36 and 71). 

British India. 

Basis ; The Ser, which weighs practically l Kilogram, and was 
so defined in the ungazetted 1871 Act. 
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Small Wci^hls. 


4 dliaris - 1. ruttee 
8 i-uttees = r masha 
12 aiaHhas i tola 0 


or^raiii [ grains or 30 milligran-^f ,.: ; 

i ruttee „ li „ „ 120 „ | m 

I masha „ ■ 15 „ „ 973 

I tola (or f 180 ,, ] 


I tola (or 180 ,, ] 

weight of „ g'Troy m. j- „ iij grams. 

r rupee) Av. Ib. ) 

idiiUack 

...■ohuibck ” " 


Large Weights 11 11 

iO chiltacks - i ser or seer . say . | |- or ^733 kilfflgram. 

f 37'^, .■kllo| yarns :: 

40 sers — I maund or mim „ 82I Av. lbs. or-j metric 

" " , .centnnr.'"::': 

In some clislricts the denominations are diffei-ently divided : 
3 mashas i sicki or sicca ; 15 mashas = l kancha ; 4 chittacks — 

I powah ; 5 sers ~ r, pusseree. , 

. 4 voir. lbs. x f|-or '486 — seers. 

Seers x Svfs'or^ or 2*057 - Avoir, lbs. 

Cwts. X ijrl ,, „ 1*36 == maunds. 

Maunds x || „ '735 ~ owts, 

27 Maunds are a trifle more than i Metric Ton. 

,, „ „ less than i Imperial Ton. 

The weights above given are Baaaar' Weight, To coivert 
Bazaar into Factory Weight add 10 per cent. That is tc say, 
Bazaar Weight is iVc? times Factory Weight, and therefore Fa iory 
Weight is I" of Bazaar Weight. 

th Factory Maunds - 1 cwt, 30 Factory Maunds == i ton, 


<M M 
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Madras. 


i 3 to3as 

! 40 poHarns 

I 8 vis 

20 maimd 

Thus the Madras maund is less than of the Bengal maund. 
To convert pounds to kilograms 2 and deduct 10 per cent. 


] Bombay. 

The ser and maund are about J of the Bengal ser and maund, but 
I the maund is now taken as equal to 28 lbs., or ^ cwt., and the 

; candy as 560 lbs. or 5 cwt. = J ton. But 25 Metric pounds and the 

•; Metric J-ton are nearer the values of the original maund and 

I candy. 


X tola (or I j 
rupee weight) / 
= I pollam 
'Tyis':':,; 

— 1 maund 

— I candy 


say x8o grains or ’0257 Av. Jb. 

„ Troy oz. or „ 

„ 3 Avoir pounds. 

» 25- „ 


..Burma.""' ■ 

Principal Units, the bai, tical and viss, respectively approximate 
to the gram, 15 grams, and kilograms. 


Small Weights. 

small ruays = i large ruay ,, 4 „ „ J „ 

large mays — l bai, pai or anna „ i5f ,, ,, ,i ,, 

bai = I moo „ 31^ „ „ 2 „ 

moos I mat ,, 63 ,, ,, 4 „ 

4 mats = I tical or kyat „ JTmy oz. or i 5 to ihgrams. 

Large Weight. 

100 ticals = 1 viss or piakthab say 3J Av. lbs. or kilogram. 


100 ticals 
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MEASURES OF CAPACITY. 

Basis : — The Sei', which is supposed to be i ser weight of water ; 
and the ser weight being approximately equal to i kilogram, the 
average ser measure may be taken as i later, as in tlie ungazetted 
Act of 1871. 

Names of measures of capacity are often, therefore, names of 
weights. . . 


Bengal Liquid Measures. 


5 sicca R’s. weight 
4 chittacks ■ : 

4 powahs 

5 sers 

K pal i or 40 sers 


I chittack say •§ pint or 7Ce|it|liter; 
ipowal, 
r ser 
I pair 
I mauncl 


i gal. „ i-jt- Itttr 

.V gals- » 

„ 9-Si gals. „ 44-6 


Madras. 


12 J olaks 


1 olak say Sc.' in or J pt. nly. or 13 centiliters, 
i padiorpuddee say 100 c. in or 2-88 pts. or rdq 

■■ll■■■^■lliters,v■ 


padi = 

! t mercal 

0 

0 

CO 

2-<S8 gals. „ 





litens. 

mercal = 

: i para or parah 

II It 11 

,, I. 

65 





liters,' 



1 185-2 c. ft. 

1 or 1,154 M 

ds. or 

para ~ 

• . i",gas - .i,,;',- 

1 6-86 c. yds. 

[ 5|kiloI iters. 


A liter is a cu. decimeter.) 


Bombay. 

4 ser 
16 paili 
para 


i ser say 49 c. in or -iS gals, or -818 
I paili „ 197 n „ 7i ,, ,, 3ili 

= r para „ 3,145 „ „.u-34 ,> ,, 5tjtl 

= I candy,, 14JC. ft. „ 90^ „ ,,412.^1 


litci. 
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Burma. 

The Imperial measures are replacing the native ones in the 
Towns. (For conversion into Metric quantities, divide by 2 and 
deduct 10 per cent. = dekaliters. Bushels 'should be by 
weight.) 

I lamyet or gill. 

4 laraj'ets = i salay „ pint. 

8 salays = i sah * ,, gallon. 

2 sahs = 1 saik „ peck. 

4 saiks — i tengt „ bushel. 

TOO teng — 1 coyan. „ loo bushels (i2j qrs.} 


MONEY IN BRITISH INDIA. 

(Similar coinage is also supplied the Native States by request.) 


3 pie 

4 pice 

1 6 annas 
7^ rupees 

13 » 


1 pie, P 

I pice, P: 

I anna, A 

I rupee, R 

1 half-sovereign 
I Pound Sterling L 


id 

Id. 
IS, 4d, 

los. od. 
os. od. 


By Act 8 of 1893 the Indian mints were closed to the free 
coinage of silver, but up to 1 899 the /n/' value of the I'upee remained 
at 2s. od., with an exchange value considerably less and Huciuating. 
But by Act 22 of 1899,^ the British sovereign was made legal 
tender concurrent'with the rupee, at the exchange of 15 rupees to the 
sovereign ; the rupee is thus rated at is, qd., and rupees at one- 
tenth of a pound. g The Rupee is the Money (jf Account. 


* Orzayoot. f Or basket, 

t See also Act 19 of i8yg, as amended bj' Act 7 of igoo. 

§ 1,} rupees = gdpice, and i sovereign — 960 pice. If India ever hnsadecima! 
coinage, it will moat probably be by fu-st introducing a 1 J rupee-piece, and subse- - 
quently increasing the number of’ pice to 1,000 and loc for the sovereign, and 
i§:rupee:respectively. Or the centesimal division of ^ the rupee may be adopted as 
in the Colony of Ceylon. 
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-V lac of riipeea is loo.ooo; ~ ;g6,666, and a Crore is|||00 iacs 

(1^ I’ds. of one million pounds sterling). Ill 

The standard fineness of the gold and silver coins 5^ H pure 
metal to -jV.- alloy. For gold this is the same as the Imperial htmict- 

ardj but foivsilver jfe inferior. . 

Both Gold and Silver are legahiender^ for any ; the 

legal tender of copper corns is limited to ^ rupees (.^tt ot A , 

Hec.';l4-)'': . . II 


hearer on ocmanu, lui .iui> i.ul.-, ....c ....... , - 7 ,,, 

to he exchanged for current silver coin, and also, Act — oi 
sec. 3, gold coin. 

Goins in Circulation : — 

Gold;-— The British sovereign. 

„ half-sovereign. n, : . , 

The obsolete Mohur.of 15 former rupees, if>o grams, 
sterling value £i 9s. 2jd. 

Also the Old 5, xo, and 30 rupee-pieces. 

Silver : — The Rupee, also of iSo grains (heavier than the 
British Florin t )• ' 

S-anna-picce, 4-annatpiece, g-anua-piece ; anna. 

Bronae : — 2-pice-piece of 200 grains,]: i-pice, ^-piee. 

I pie. ■ :':C^':1l K-:-: 

Cowries : — These small shells are sometimes used in the Native 
Stales for small exchanges, about 400 being given for an Anna. 
In Ceylon, the Rupee is divided ceiitesimally. 

'■ See Footaote, page<>p 

I Silver is not merely "token" money in Intlia in the same way as it is in 
fiiigland. 

t The weight of the .smaller coins is proportionate, wiiich is not tiie case with 
Britisli broiwe coins ; see page <14. 
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MEASURES OF TIME. 


(See note on Bahylonian system, next page.) 


Indian. 


6o antipalas 
f 10 vipala.s 
t 6 prans 
60 puts; 

60 ghmiies . 


1 antipal 
■I'':Vipal 
i; pi*an^ 

1 ghurri or clurdo 
I cieen * or dav 


•006 second. 

"4 >! 

.4 seconds. 
W A. A,-:': 
24 minutes. 
:24,4iours..;(y'' 


•';';7:;deensy , 

15 deens 
: 2 ^pukkhos 
2 mans 
6 rittoos 
12 butsars 


j hafla 
I pukkho 


1 rittoo 
r butsar 


1 week. 

15 days. 

1 month of 30 days. 

60 day.s. 

I Indian year of “360 ’’ days. . 
4,320 days or 9 weeks short o 
■ ■■ ra wears. 


Hindoo Astronomical Measures. 


15 malras 
30 kashtas 
30 kalas 
30 mahurtas 
30 days 
12 months 


I matra or twinkle 
I kashta 
I kala 
i" inahttrta 

I day and night of mortals 
I month of mortals. 

I Hindoo 3^ear of 360 daj-.s. 


■213 second. 
'"'3*2;:;secoridS'. ", 
r m. 36 secs 
48 minutes. 
24 hmu's. 


* In Bengal, the deen or day is divided into 8 prohors or watches of 3 hourf 
I prolntr being equal to 7J ghurries. 
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ANGULAR OR CIRCULAR MEASURES, oii 
MEASURES OF SPACE. ! 


I second " 

6o seconds = ; 1 minute ' 

6o minutes = i degree ° 

30 degrees = r sign (compare Sip,n of Zodiac^ p. 211)). 

' ■ ■ ■■ — '.'r octant 'H. ii!!.-'. ■ 

6q „ “ 1' sextant I 

90 j, = I quadrant or rigid angle [>i j 

180 „ I semi-circle (3 ■ " 11 iiij 

360 1, = r circle Q ii 11,1 

O is the sj'nihol for circumference. 11 iii' 

The Sun passes over 3600 iu 24 hours. 11 lit 

IS®',, I- „ 

10 „ 4 minutes, ' 

The application of Circular Measure to the Globe is given on page 21;;, Ii it the 
French divide the circle into 4 quadrants of 100 degrees each. I 

A French or centesimal degree on the Earth’s surface would therefore wpjjesent 
100 kilometers, and a centesimal minute would represent i' kilometer, with the 
.same precision as the se.vagesimal minute corresponds with tiie geograpiiical, 
nautical, and Admiralty knots (see page 42). Thus, in nantical calciilatioifit |l! unit,: 
of length, the unit of angle, and the, unit of speed would have n iinple :: 
relationship. ■■ 

MEASURES OF TIME 

AND -THE EARTH’S MOTION IN SPACE. 

In Babylonian days (D.c. 2200) the entire system of measiirenent 
(Time, Weights, Measure-s, Coinage, Circle divisions, and Sign]s of 
the Zodiac) was based on the great astronomical number 3(10, on 
the supposition that the Earth's year was e.xactly 360 days. This 
fundamental number was divided into sixties, and these sixties vi-ere 
divided into Tens, the number Ten being the root of notation and 
numeration.*’ This ancient system is traceable to-day not ontjy in 
our present sy.stem of time, but in the systems peculiar to India 
siiowu on the previous page. 


* Compare these numbers wUli those employed in the designs of Druidic iI {?> 
and other ancient edifices, which are believed to have been used for the wcu|ship 
and study of the celestial bodies, and hence the apportionment of “ time." Iq the 


*1 




170 


2/ARrjN^S TABLES 


TABLE. 

j second, s'. 

6o seconds — i minute, m. 

6o minutes = i hour, hr. 

24 hours I civil day, d. 

7 days = I week, wk. 

28 = I (so called) lunar month,* 1. aw. 

28, 29, 30. or 31 „ — j calendar or solar month, tvz/. mo. 

12 cal. months 
or 13 1 . mo., T d. 
or 52 wks. I d. 

ur 365 days — i ordinary civil year, jr. 

36?) „ = T leap year, 1. yr. 

TOO yeans — i century 

By the Julian calendar, every year whose number was divisible 
by 4 was a leap-year, but by the Greflorian corre.clion, axcoptions are 
made to this rule every Tooth year, unless divisible by 400.* 

The Grcjiorian or N.S. (new style} is 12 days faster than O.S. (old 
style), September 2nd, 1752, being reckoned as September i4tlK 
In Russia O.S. is still used. 

Old Testament chronology dates back to B.C. 4004 

Christ born, according to Roman history B.C. 4 

Ne.xt January ist commences A.D. 1905 

Jewish year commencing September 10, A.D. T904 == 5663 

Mahommedan year commencing March t8, A.D. 1904 — 1322 

The length of the day is double the time when the sun sets, 

,, ,, ,, night ,, „ ,, „ rises. 

A,iM. is before mid-day. P.M. is after mid-day. 
hist. =•■ the present month ; ult., the moi'ilh immediately past ; 
the next month. 

THE CALENDAR MONTHS. 

1 Imnwry 31 j 4 ApiTl 30 '( 7 .|uly 31 1 10 October 31 

2 'February 28 or 20 3 May 31 8 xtugust 31 n Nox’ember 30 

3 March 31 J fi June 30 I 9 September 30 | 12 December 31 

middle were 12 or 10 blocks of stone (6 or 5 trllithons), generally surrounded by 

two cromlechs, usually circular but sojnetimes elliptic, and marked out -vrith 
360, 90,' 60 or 30, and occasionally loo stones. At Siennis the circles are about' 
360 Roman ft,, and 100 Roman ft." in diameter. Some of the .stones were pierced, 
apparently for the purpose of observation. 

* See page 173. 
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1'hese can be cominitted to memory as follows 


Thirty days have September, 

April, June, and November ; - 
February has twenty -ei gilt alone, 


And all the rest have thirty-one, 
Except in leap year, at whidi lime, 
February's clays are tweuly-nhi h 


For Mental Date Calaitatiiig, see j>agc 199. 

For Table for finding number of Days, from any Day 0 an\ 
one Mouth to the same day of any other Month, see page. 26i. 

For Table for converting any number of Days into Decimal parts: 
of a Year, see page 203. 

For the SEASONS see page 219. 1 r 

STATUTORY QUARTER DAYS. 

In England, these are Lady-day, March 25th ; Midsummer, lune- 
24th ; Michaelmas, September 29th ; Christmas, December 25 h. 

In Scotland they are Candlemas, February 2nd ; Whitsun, May 
15th ; Lammas, August 1st; and Martinmas, Xovember iith, 

' Quarterly settlements are tlien made : most other arranger rents- 
are by the week,. ■ 

In the Colonies, however, rents, wages, Sec,, are generally b r the 
calendar month, and this is a much better system, because neither 
English nor Scotch Quarter Days coincide with tire changes 0 the 
vSeasons (see page 219), the Quarters overlap the Years, lone- 
expire on the last day of the month, they ai'e of uneiiual length 
and one Quarter Day falls on a Bank Holiday. Thus Linas 
to h. Day ~ 90 days (leap year gi) ; L. Day to Midsr. = 91 qsys ; 
Midsr, to Michs. = “97 " days ; and Michs. to Xmas, — “ 87 ” ia5's. 
Banks balance up monthly to the last day of the month. 


MEASURE OF THE EARTH’S MOTION IN SPACE. 
(Yarious Days, Months, and Years.*) 

The Solar dayf is the inteiwal between two successive pass iges 
of the Sun over the meridian of a given place. This interval v: ries. 
in length (i) owing to the Earth moving round the Sun ii: an 


■' See also Antipodes Day, page 176, Shortest D.ay, page 219, Hindoo Astronoi 
Time and Indian Time, p.ige iWi. 

1 Also called the " .Asttonomical day " ; it begins and ends at Noon. 
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Ellipse, instead of a Circle, and the Sun not being in the centre but 
at one of the foci, causing the Earth to move quicker through space 
in Perihelion than in Aphelion, and (2) because the Sun’s path does 
not travel due East and West, i.e,, the Thermal Equator and the 
Equator are not identical, owing to the earth revolving round the 
Sun, with its axis not at right angles to the ecliptic. In plain 
language, as Midwinter (North of the Equator) approaches, the 
•Sun’s path daily moves more Southwards and as Midsummer 
approaches more Northwards. 

During a solar Day, the Earth revolves on its axis nearly one 
degree more than 360°, owing to the amount of its move- 

ment in its revolution round the Sun, which is nearly one degree 

‘’•■‘y (3«) 

The Sidereal day is the interv'al between two passages of a star 
•over the same meridian, vvhich interval only requires the Ejirtli to 
revolve exactly 360" on its axis (owing to the distance of the stars 
being so far greater than that of the Sun’s). This period is called a 
sidereal day, and sidereal days must necessarily be of invariable 
length, and there must be one more day in a sidereal year than in a 
solar -year ; the length of a sidereal day is therefore 23h. 56m. ,4.8. of 
.a common or civil day, A sidereal daj', like a solar or astronomical 
■day, commences at noon,* and is; divided into the same number of 
hours, minutes, and seconds as the civil day. 

The Civil day of 24 hours is merely an arbitrary division of time, 
being of equal duration to a, “mean” solar or astronomical day. 
The difference between the solar and civil day is known as the 
‘ Equation of time ” (for causes see “ Solar day ” above), and the 
Sunf is spoken of in Almanacs as being “before” or “after” the 
■clock. A civil day begins and ends at midnight. 

A Julian year is 365d., 6h. 

A Gregorian or Solar or Tropical year at the present time is 
5b., 4tim., 45'5is., during which time the earth describes 
360° — 50‘22'' to return to the same position in relation to the 


* Hcucc the ancient e.xpressioii, "the evening and the inorning’’ were the Itrst 
day, -I- Tlje sundial would be the same, 
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Equinoxes. The Gregorian correction of leap years still lUyes-a: 
small difference between the tropical year and the average length 
of the civil yeai-j amounting to id., 5h., 20m. in 4,000 years. 

A Sidereal year is about 20m. 20s. longer than the tropical year,, 
the Earth describing 360° to return to the same position in j|e|fitioii 
to both the sun and stars. 

An Anomalistic year is 4Am. longer than the sidereal year, or 
about 2Sm. longer than a Tropical year, the Earth des|;ri|Ding 
36 o'^ +H’ 25 '^ to .return to the same. position in perigree. f i|i ■ : 

A Synodic year is a term seldom used.; it consists of nearly 
354d., ph., or 12 synodic or lunar months at present each of 29CI 
!2h. 44m. 2'7s., during which period the moon, describes 3O0® + 27'^^' 
to return to the same pbsitipn in relation to the Earth and :Si|iq| 
between consecutive New Moons ; a synodic month is, therefore, 
eqmil to a Junatimt. 

A Sidereal month consists of 27d. 7h; 43ni. xi’3s., during which 
period the moon describes 360® to return to the same position ii^ 
relation 'to the Earth and Stars. 

A Lunar month is popularly taken at about a mean between the 
two last-defined periods, namely at 28 days. 

For further information on sidereal, solar, and lunar times, con- 
sult mathematical works on astronomy. 

STANDARD TIME, OR THE SYNCHRONISING OF THE MINUTE 
HAND OF THE CLOCK THROUGHOUT THE WORLD. 

We have already seen on the previous page that the “ Civil Day ’■ is 
,:i convenient measure of time, fixed arbitrarily by man, and that it can 
be made to begin and end at anytime before or after the solar day. 

Definition OF Stanuard Ti.me Standard Time is such that it 
is either identical with, or different one or more whole hours ffjvm, ' 
“ Mean Greenwich ” time. 

Therefore, when it is adopted universally, whatever part of, .the 
\vorld a clock, sliowing correct time, is in, its minute and sei 
hands will agree with local, Greenwich, and all other ti 
This is not a matter of maudiin sentiment, but of strict Busin 
being absolutely indispensable for Kaihvay, Telegi'apliic and T 
phonic communications and appointments. 1 1 

As the Earth revolves in space, the Sun passes over 360° of its 
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.surface in 24 hours, x^° in x hour, and 1“ in 4 minutes. When con- 
venient areas are mapped out, regard must therefore be had to the 
;governing meridians of 0“, 15°, 30°, 45°, 60", and so on ; but these 
jneridians need not be followed exactly, as is illustrated by com- 
iparison of the specially prepared Map of Africa with the Table on 
page 224. 

Over half a century ago, an eminent Russian Astronomer said the' 
■whole world would soon set their clocks by Greenwich. Let us sec 
ihow far he has been right. 

Standard time is adopted throughout England, that is to say 
•“Mean Grcejawich” time, which is 7 minutes slow of actual 
jLowestoft time, and 15 minutes fast of actual Land’s End time. 

France, Belgium, Holland, and Spain either adopt, or are in the 
■course of adoptiajg, the same time as England. 

German}', Austria, Italy, , Switzerland, Denmark, and Norwa}', 
lying betvveen j”- and 27“ East of Greenwich, have adopted “ Mid- 
European ’’ time, which is isth E. Meridian time, i hour fast of 
Greenwich. 

The whole of British South Africa, Egypt, and Turkey use 30th 
E. Meridian time, or 2 hours fast of Greenwich. 

In Adelaide the clocks are “9.J” hours ahead, but elsewhere, 
Australian time is either 8, 9, or "io hours fast of Greenwich. 

In Japan 135th E. Meridian time is adopted, being 9 hours fast of 
Greenwich. 

In the Western World, Canada and the United States also use 
standard Time as follows : — 

60th W, Meridian, or “ Eastern Time’’ ... ... 4 hours 

75th „ „ “ Atlantic Time ” ... ... 5 „ 

.90th ,, ,, “ Central Mississippi ” or 

“Valley” Time 6 „ , 

105th „ „ “ Mountain Time ’’ ... 7 „ | - c 5 

I20th j, )i “ Pacilic Time” 8 „ } 45 

Clock Charts and Ge(3graphies showing exact Longitudinal as 
■distinct from Standard time are therefore generally wrong. 

In Ireland, however, Dublin time, 25 minutes 22 seconds fast of 
Greenwich, is used, although Mid-Ireland is 7^“ West of Greenwich, 
equal to one half-hour of time. One would certainly think that this 
•latter “Semi-Standard” time even would be preferable to a purely 
local time. 




MEASURES OF TIME 


A Small Defect. 

“ Standurd Time ” leaves one small delect. Thus we can ii ras'ine 
in the fultu'e the Premier of Canada saying to the Premier of .South 
Africa, “Meet me again on the telephone at ir o'clock to-ir orrow 
morning, my lime," meaning ii a.m. in Canada and 6 p.m. in South 
Africa ; and we can also imagine the S.A. Premier keeping tiie 
appointment at 6 a.m. by mistake, and ringing up the Ca; ladian 
Premier at ir p.m. If it is wished to obviate this kind of error, the 
dock dial should be divided into 24 hours, as in Spain, whore the 
use of tlie letters a.m. and p.m. is avoided. There are two u ay.s of 
doing' this : — 


A NEW IDEA FOR CABLEGRAMS, 

To obviate the parado.\ of receiving a cablegram at an earlier 
hour than it was sent, or any inconvenience in ascertaining how 
long it had been delayed in transmission, the 24 time-divisions of 
the globe could be each allotted one of the 26 letters of the alpha- 
bet, omitting y and za, which letter could be printed on the cable- 
gram forms'] 

Starting witli a for the division T2 hours fast of Greenwich, f.c., 
“ where Day begins," and proceeding Westwards, actual Greei wich 
time would be I time; 75th W. Meridian Time (called At antic 
Time in tiie flnited States), beihg 5 hours slow of Green \vicb, 
would be “O' time”; and so on-. 


I 7 fj TABLES 

ThuH, if a cable were sent from Johannesburg (/) to Montreal (t;), 
by cabling the letter i after the time the message was handed in, 
the recipient would see almost at a glance that to the time it had 
apparently taken to I'each him he must add 7 hours, because there 
are 7 letters in between- rand <7 (omitting./), 

ANTIPODES DAY. 

A curious difficulty regarding the days of the week on the 180th 
Meridian may be here noticed,; 

180° E. of Greenwich should be 12 hours fast on Greenwich. 

180° W. , „ „ „ 12 „ slow,, 

But these two points coincide, and the question arises what should 
be the day of the week on the 180th Mei'idian, 

Fortunately, this Meridian falls almost entirely across the ocean,* 
and mainly affects ships passing over it. To overcome the error, 
which would otherwise be introduced, in the days of the week, in 
their calendars, with reference to the days of the week at Green- 
wich, ships crossing the Mei'idian going West skip one day of that 
week, and ships travelling East have one day of that week twice 
over. 

Thus a ship crossing the 180th Meridian, going West, say on 
Thursday, October 15, would put in its Diary, “Antipodes Day 
(Thursday and Friday, October 15 and 16)”; and one passing 
Eastwards would insert a dateless day, also called “Antipode's 
Day.”; : 

This adjustment was first found necessary by the Spanish navi- 
gators of Magellan’s expedition, who made the first journey round 
the World, sailing Westwards, and arrived in the harbour of San 
Lucar on September 7, 1522, but according to the ship’s record on 
September 6th. 

As a set-off against the loss or gain, as the case may be, ships 
travelling Westwards put time back i hour every 15° long., and 
thus have days of more than 24 hours’ duration, and those going 
Eastwards put the clock on i hour every 15° long,, and so have day,s 
of less than 24 hours. The corrections are made by the sun at noon 
each day. 

This fact h.as made the Meridian of Greenwich particularly suitable as the 
starting Meridian for all countries. 
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SHIP’S TIME, &c. 

ateS^'b“St‘licSfSwa“;S^ 

iri usually remedied inimedriWv ch\t^ blaiicl<ud| .||imc, 

limit, i„aLd of 

Bells and WatcheSi * 

A siiip’s day commences at noon, and is divided into -h, •• 

f S f'' ”"f 

4 hells, twice at an interval of one second, an interval of two 
seconds, and hvice again at an interval of ont second l and lo r 


Afternoon Watch 
First Dog „ 
Second Dog „ 
First Wa‘tcli ... 
Middle „ 
Morning j. 
Forenoon 


Noon to 4 p’m, 

4 P.m. to 6 p.rn. 
6 p.m. to 8 p.m. 
8 p.m. to midn’t. 
midn’t. to 4 a.m. 
4 to 8 a.in. 

8 a.m. to noon; 


hire alarm ; the bell is struck many times in quick succession. 

Port and Starboard ; Windward and Leeward. 

The Port side of a ship is the Left and carries a Red Licht 

„ Starboard „ „ Right Green V 

cim be remembered as folloxvs : If the steward drinks the 
Ihat is Lcfi, he will soon see Green-Stars alRi^ht. 
\\'mdvyard is the Point from which the wind blows, and Leeward 
IS the point towards which the wind blows. -ocewara 

- , ' ' Ji I 
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MARTINIS TABLES 


THE COMPASS AND MAGNETISM. 


THE COMPASS. 

The ioiiv Cardinal points of the Compass are North, South, East, 
and West. 

New Style (Decimal). 

The modern way of dividing the dial is into degrees, and most 
men at the wheel prefer the course laid in this waj". The system 
is adopted in our up-to-date Navy. There are sevei'al methods of 
so showing the degrees. Mariners start both the North and South 
points at 0°, and continue round to 90° at East and West. Com- 
passes for small yachts, &c., usually start at 0° at the North point 
and continue round both Ways (by two concentidc circles ol 
figures) until the North point is again reached, namely, 360°. 
Surveyors and others sometimes start the North Point at 0®, and 
continue round b}'- the East and West to 180“ at the South point. 



Old Style (Binary). 

The older method of dividing the circle into 32 points of 
each, namely, 8 points in each quadrant, is now used only by some 
Mariners. Each point is again subdivided into quarter-points of 
2° 48' 45". But on such compasses, the division of each quadrant 
into 90° is also now shown. 

The 32 points are thus denoted : — 


South. 


North, 


W.N.W.^W. would mean 2® 48' 45" more to the westward than 
W.N.W. 














Above is a specially designed comparison dial showing 
different methods of dividing the circle into 360®, or four quadj 
of 90°, or 4 quadrants each of 8 points and 32 quarter-points, 
produced here by the kind permission of Messrs. H. Hughes & 
Opticians, 59, Fen church Street, London, E.C. 


r8o Jl/ARTIJV’S TABLES 


Few compasses of course would show all the methods. A dia- 
gram showing only the new style of compass appears in the 
‘‘ Beginners’ Up-to-date Table-Book.’' . : 

The French divide the circle into 4 quadrants of roo degrees each 
(see page i6g) . 


MAGNETISM. 

The Earth is a Magnet, but neither of the two ends of the magnet 
coincide with the. “True” or " Astronomical” Poles, and the line 
joining the “ Magnetic Poles ” does not pass through the Eiarth'.s 
centre. . 

In 1830, the North Magnetic Pole was situate about 95° West 
long., and 70“ North lat. (John Ross), and the South Magnetic Pole 
about 168° East and 75° South. 

Therefore, no “Magnetic Meridians” or lines of force can coincide 
with the Astronomical lines of Longitude, neither can there (at the 
same time) be more than one magnetic meridian, in each half of 
the globe, which is true North and South ; and at different positions 
on the Earth’s surface the magnetic needle must necessarily make 
varying angles with the true Nortli and South. This difference of 
angles is known as “ Variation.” 

Anywhere East of the North Magnetic Pole, the variation must 
decrease as we travel Westwards and Southwards. 

The Magnetic Poles are moreover continually on the move, 
oscillating, in the course of centuries, Eastwards and Westwards, 
in pendufum fashion, causing a change known as “ Declination.” 

The combination of variation and declination for a given locality 
is, therefore, always on the increase or decrease. There is also 
a small diurnal declination p at Greenwich, in the winter, it is a 
little less than 10', and in the summer a little more. 

The mean combined factors of variation and declination cause 
the Magnetic needle at Greenwich to be at present 16° 17' West of 
North, Thi.s angle is !iow slowly decreasing. 




THE COMPASS AND MAGNET) SM •' 


In addition to the horizontal movements, there is also a vertical 
movement known as the “Dip” or “Inclination,” and thi| also 
clift'ers at various points of the Globe, and is subject to both secular 
and diurnal Charlies. Half-waj'' between the Magnetic Poles, ;.r., 
at the “Magnetic Equator” (a plane adjacent to the terrestrial 
Equator) the dip does not exist, but it begins the momerlt we 
depart from this line; until at the poles the needle vvoujld: be 
actually at right angles to the Earth’s surface. At Greenwich the 
mean dip is now about 67°. ^ 4 ^ - 

Apart also from the secular and diurnal cliangcs, and changes 
through the position on the Earth’s surface, there are changes 
according to the electrical stale of the atmosphere, season <jf the 
year, state of sun-spots, &c., which are not yet entirely underwood, 
and for the studying of which. Observatories are established 
throughout the world. “Artificial” disturbances arc caused by 
Electric Trams, &c. 11 1 


Table of Mean Values, for the years specified, of Magnetic 
Elements in various parts of the Empire.”' 

I Place. Latitude. I Longitude, [year. Declinatidn. j.Incliultioij. l ’ 


Greenwich ... ... 51 aS N. 

St. Helier (Jersey) ... 49 12 N. 

.Vgiilcoiui (Toronto) 43 47 N. 

Hong Kong 22 rS K, 

Colaha (iiombay ... 18 54 N. 

Cape Town .43 54 S. 

Melbourne 37 5° S. 


BT no i hr 17W. 

SI 2SK. o Q ^ 

49 12 N.: 2 .5 W. 1901 .16 S6'S W, ftj. 427K, 

43 47 N. 79 18 W. 1900 5 28-8 W. 74 33 3 K. 

22 18 N, 114 10 E. 1900 o iS'sE. 3r 24 7 K. 

18 S4 bf. 73 40 E, iS()9 0 25-4 E. 21 13 9 K. 

33 54 S. 18 23 E. 1900 28 53-0 W, 4 S. 

20'r E. 67 22I4 S. 


37 so S. 144 58 E. 1898 


- From information Idiidlv furnished by the Xational Physical Laboi-jliorj', 
llushy Park, Teddington, and the Royal ObseiTatories at Greenwich and 1 Cape 
T< nvn. 
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WATEE. 

Weights and Measures. 

Pure water is the standard used for Sfecific Gravities (see 
next page) ; its s.g, is therefoi'e i. 

I cubic decimeter of water = i. liter == i,ooo grams or i. kilogram.* 
■00396 c. ill. water = i grain. 

I c. in. = 252 ‘286 grains = '03604 lbs. water = '003604 gals. ; will 
form a little inox'e than i c. ft, of steam. 

277*463 c. in. — -16 c. ft. = 1 gallon = 8 pints — 10 lbs. water. f 
I c. ft. = 62-2786 lbs. J (or nearly r,ooo Avoir. 02s,), say, 6J gals. 
Supply in London per head from 20 to 30 gals, daily. 

I cu. meter = i kiloliter = i Metric ton.* 

I c. yd. or 27 c. ft, = about 170 gals. = 15 cvvt. or 2 - long Lon. 

32 c. ft. = 200 gals. = I short ton. 

34- 3863 c. ft. Salt Water = i Metric Ton or 2,204^ Avoir, lbs, 

34'937 c. ft. „ = I Imp], Ton or 2,240 „ 

35- 3148 c. ft. or 1 cu, meter Fresh Water = i Metric Ton or 1,000 
kilogs. 

35‘88 c. ft Fresh water = i Impl. Ton or 1,016 kilogs. 

A Tank 4 ft cubed § (64 c. ft.) holds 400 gals, water = 4,000 Ibsr 
=s! 2 short tons. 


Temperatures and Densities. 

Water boils at 100° Cent., 212® Fahr., 80® Reiramur. 

Fresh Water freezes at Zero in Cent., and Reaumur ; 32® Fahr. 
Sea water freezes at 27° Fahr. 

Greatest densit}' of fre.sh water, 4® Cent., 40® Fahr. 

,, „ sea „ 0° Cent, 32® Fahr. 

Sea water - 1-027 weight of pure water. 

Pure water = *973 sea water. 

Ice, 4 centimeters or i j in. thick will support a man, 

I c. ft of ice = 57’8 lbs. 


* Hence the vast superiority of the Metric System 1 compare the complex figures 
which follow. 

+ Rh}uue : ‘A pint of pure water 

Weighs a pound and a quarter,” 


t Board of Trade Standards Department, 1890 ; at 62° F., Mercury 30 Inches. 
8 A size often used for exporting goods Into the Ccilonies. 



WATER, SPECIFIC GRAPTTJES 


Soft and Hai*d Water. i 

Metric method ; loo inilli^'rams (= i decigram) oJ' hicarbotiatc 
or sulphate of lime per liter is considered “ soft ” water. Above 
this amount is considered “hard.”* . n c 

English method ^ Jj': | Tv:-' 

I degree of hardness implies a little more than i grain per gal. 
Under 6 degrees of hardness = soft water. 

Over 6 „ „ = hard ,, 

Soft wateris the most economical for steam-power, waishing, tea, Sec. 


Kaiufalls. 

Maximum rainfall per minute in England, g millimeters or ’355 in. 
Maximum rainfall per clay in England, 75 millimeters or 3 in. 
Mean annual rainfall in VVest of England, about i meter or 40 in. 
In South Africa a little more than J this cpiantity generally fal s. 
In Australia „ „ i „ i, ins ^ 

In Indian Plains about „ ,, 11 is 

In Indian Hills „ 4*' ,, „ 11 n 

25 millimeters rainfall = 250 Metric tons per Hektar.* 
i in. rainfall = about tor long tons per Acre. 

„ „ = „ 214 „ or 240 short tons per Morgen. 


Watee and Air. 

Water is 830 times heavier than Air. 

Gnbic meter of Air contains on' an average 87 grams water. 
„ foot „ „ „ 3-8 grains „ 


Water covers but little less than | surface of the Globe. 

Light penetrates not more than about 200 meters or 700 feet i itc^ 
water. ,. ■ 7 ^ - Jj 

SPECIFIC CRAYITY OR COMPARATIYE DENSITY. 

Definition : — 

Specitie Gravity is the relation between the weights, at a ii;:cd 
temperature, of any body, liquid, or gas, and tliat of an equal bulk 
of .some other body, licpiid, or gas, taken as a standard. 


Another cxaiiiplt; of the c.xtveme simplicitj’ of Itie Metric Si’.stcm. 


MAIU'IN'S I'ABLES 


Examples : 

The standard for solids and liquids is distilled water at its;greatcsl 
density (nearly 4° Gent., or 39*2° Fahr.jv 
The standard for gases is either Air or Hydrogen. 


Water at its greatest density is therefore reckoned as J. 

A body weighs lighter in water than in air. V 
Its Specific Gravity is shown by the amount of water it displaces 
when floating. 

If a substance is too heavy to float, to obtain its specific gravity 
we must place it on something lai'ge enough to fioat it (foi- which 

allowance must afterwards be made). 

The heavier it is, the more Water it will thus displace. A floating 
body weighs nothing in water ; in air it would weigh equal to the 
weight of Water it displaces. 

The Specific gravity of liquids is obtained by placing them in a 
floating vessel, the weight of which must be allowed for. 

British Weights and Measures: — 
t cubic foot of water at 39*2 degrees weighs about 1,000 ozs. 
(997M36) ; therefore the weight, in ounces, of a cubic foot of any sub- 
stance also approximately denotes “1,000 times” its specific gravity.* 

Metric Weights and Measures: — 

One cubic centimeter of water a( 4“’ Cent, weighs i gram, there- 
fore the weight, in grams, of a cubic centimeter of any substance 
also denotes its specific gravity.* 

The superiority of the Metric System is here shown ; and the 
weights and measures are so related that they ascend step by step 
in regular order, so that i cubic meter of water weighs 1 metric 
ton, and so on. 

This gives a far greater value to slide-rules than is the case with 
ilie unscientific Imperial measures. Most slide-rules have the 
specific gravities of ordinary substances shown on them. 

Formulae : — 

Volume or bulk x specific gravity = weight. 

Weight specific gravity = volume or bulk. 


f liikewise, if we know the volume of a substance, and its specific gravity, we 
can find its weight. 
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The following comparisphsj water being i,are given fur shipping 
and other commerciar purposes ; 


DRY TIMBER. 


Poplar ... 
Pine, white 
,, 3?eltow 
„ red 
Willow 
Fiiy spruce 
„ Scotch 
„ larch 
Elm ... , 


’4, r: 

•43 to -55 
•57 to -65 

•53 

.’O '. 

■53 

‘35 : 

■55 


Mahogany 
Tea.k ... 
Sycamore 
Ash ... 
Oak ... 
Satinwood 
Irohwood 
Ebony ... 
Lignum vit;e 


•56 to §5 
■74. to 86 
■68 
‘7 

77 to oS 
•96 

• -J‘i5 

1-3 

• I ‘33 
igain, oak and 


Fresh felled ash and willow are over J as heavy r 
fii' over elm about and poplar about '2^. 


MISCELLANEOUS SUBSTANCES (appro.xiinately). 


Coal ... 

. li to iA 

Limestone 

... 2 to 

Shingle ... 


Oolite ... 

2 to 

Sand 

li-toi£ 

• 

vSlate ...; 

2^ to 

Gravel ... 

Granite ... 

2i to 

Earth 

to 3 

Marble ... 

.. 2I 

Sandstone 

.. to 

Glass 

2I to 

Bricks 

Clay 

.. to 2 j Cement ... 

METALS. 

3" 

Zinc 

Crg to 7 

Silver, pure 

10-5 

Tin 

7 ‘3 

Lead ... 

11-4 

Iron 

7 to 7‘8 

Mercury 

13-6 

Steel ... 

8 

Gold, standard .. 

177 

Brass ... ■ . ... 

«'5 

„ pure 

19-4 

Copper... 

8-9 

Platinum 

21-5 

Silver, standard ... 

10-3 




S.g. of sea-watcr == 1-027. 

Pure water - -973 f)f sea-water, 
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MEASUEES OF TEMPERATURE. 

Thermometers are of three scales ; by Celius (Centigrade), 
Fahrenheit, and Reaumur. , 

One degree of temperature on a Centigrade scale is greater 
than a Fahrenheit degree in the I'atio of 9 to 5, and is a more con- 
venient size for decimal subdivision. One degree Reaumur is 
greater than a Centigrade degree in the ratio of 5 to 4. 
Freezing-point of water = zero in Cent, and Reaumur = 32^ Fahr,* 
Boiling-point „ = 100° Cent. ~ 80“ Reaumur = 212° ,, 

Zero in Fahrenheit’s thermometer is the congelation of sal 
.ammoniac. 

“Absolute zero” = 461 '2 below zero Fahr. 

For converting degrees of tempcratiire from one scale to another, 
we have the following formula, in which C. represents Centigrade ; 
F. represents Fahrenheit ; R. represents Reaumur (minus quan- 
tities are bdlow zero) : — 

a ^ R. ^ F. - 32 
5 4 9 

' From which may 6e obtained ; — 


c. 

5 (F- - 32 ) 

c. = 

R. 


9 


4 

F, 

OC. , 

= T + 

; F. = 

T + 

R. 

1) 

P 

; K. = 

4 (F. - 32) 
H 


F, = C. - 1 - R. 4- 32. 

Xormal temperature of man = 3f>V Cent. = qS’ 4 Fahr. = 2ij"5 Reaumur. 

A rise of every 350 feet gives a fall of 1“ F. in the average temperature ; for 
a similar fall in summer, the rise would be less, and in winter more. 

: :Gentigrade scale is mostly used by. engineers. 

Fahr. is used in the Clinical thcniiometers, and the quicker they re.spond to a 
■change of temperature, the better the manufacture : minute or iialf-minutc thermo- 
meters arc the best for private use. 


Thermometers, baiomt‘fer.s, &c., are verilied at the Kew Ob.servatory, a depart- 
ment of the' National Physical Laboratory, Bushey Park, Tedciiugton. 

For legal temperature of standards of weights and measures, see page iifi. 


’*■ Barometer at' 7<io millimeters. 




JiJ^JSC^A^£S OF POWER, /lE/lT, PRESSURE 


BRITISH MEISHRES OF POWER AND HE At II 

One horse power (on H.P.) is a force required to raise 33,330 
lbs. I vertical foot in one minute. i 

Indicated horse power in Stationary Engines is from 2^ to; 3 
nominal horse powers ; but in Marine Engines it somelH Mls 
amounts to 6 or 7 times the nominal horse power. | 

A nominal horse power is equal to about 5 men’s power, butj5 
men will carry 100 lbs, each up a steep hill q'uicker than a horijie 
would carry 500 lbs. 

The British Thermal Unit, or Unit of Heat, is the quantity 
of heat that will raise i lb, of pure water, 1® Fahr., at or .abortja 
temperature: of 39M° Fahr. (f.t:., the maximum density of water| 

The Mechanical Equivalent of Heat: The British Thcriiifil 
Unit is api^roxiinately equal to 778 foot-pounds of mechanical wr rk. 
Therefore 42‘4 B.T.U.’s are equal to x H.P. ! 


: The Unit of Pressure is usually i lb., acting on a surface of 
X sq, in., i.c., 1 lb. per sq. in. 

It is sometimes specified in equivalents of feet of water, i.e,, the 
pressure at the bottom of a column of water i- ft. high. 

1 lb. per sq. in. is equivalent to the pres.sure at the bottom o! ja 
column of water 2 '309 feet. I 

It is also specified in inches of Mercury, i lb. per sq. in. = 2'(i3!5 
inches of a Mercury column. ^ | 

And in some instances it is specified in “ atmospheres.” 

“One Atmosphere” is the pressure of 147 lbs, per sq. in. ar 
34 ft. of water, or 29-92 in. of Mercury. 

“The Metric Atmo.sphere,” as used in France, Germany, aii:l 
Austria, is 1 kilogram per sq. centimeter, and is therefore ratter 
smaller than the above ; i.c., it is equivalent to 14-22 (instead cf 
14-7) lbs. per sq, in., or 28-94 (In.stead of 29-92) in. of Mercury, 

♦ Metric units are more intelligible owing to the interdependence of r hp 
measures and weights. There are no Board of Trade statidai'ds (see page 23). 1 
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To reduce kilograms per sq. centimeter to lbs. per sq. in. x 
14-2228 ; converse x -0703095. 

The fall in the Barometer accompanying the cyclone in Great 
Britain on the night of loth Sept., 1903, was one inch, equal to a 
reduction in the weight of air of J lb. per sq. in., or 1,400 tons pet- 
acre. 

MEASURES OF ELECTRICITY. 

Particulars of the Standard Ohm, Ampere, and Volt, as fixed by 
the Board of Trade, London, pursuant.to the Weights and Mea.sures 
Act, 1889, section 6, appear in an Order in Council published on 
page.s 4931 to 4933 of the London Gazette, number 26545 
dated 24th August, ,1894. 

The chief Standards or Unit.s for commercial purposes are the : — 

Volt for the measure of pressure or electromotive force. 

Ohm „ „ „ ,, resistance. 

Ampere „ „ , ,, „ current, i.c,, the current i volt will 

drive through I ohm. 

Coulomb „ „ „ „ cpxantity (= I ampere flowing for 1 

second of time).; 

Microfarad ,, „ ,, „ capacity. 

■ Watt „ „ ,, „ power (a watt is an ampere x by a 

volt). 

Electrical stanclard.s, sub-standards, &c,, arc deposited with the 
Electrical Adviser of the Board of Trade, Richmond Terrace, 
Whitehall. Centigrade scale of temperature is used. 

A “Board of Trade Unit” = i Kilowatt or 1,000 watts, 1 hour, 
= about H.P.,* and it will keep a ro-candle incandescent lamp 
alight for about 25 hours. 

Electric Meters are read similarly to Gas Meters. 

British Standard Candle-power: A spermaceti candle, inch 
diameter, lb. weight, burning at rate of 120 grains per hour.f 


■ waits 1 H.P. 

•j' Foreign units of light are simpler, because of the metric quantities.. 


JUEASVA'ES OF ELECTRICITY AND GAS 


MEASURES OP GAS. 

The measure used in testing the illuminating power of ga; 
two such candles as above, after burning at least: lo min 
allowance being made if the rale of burning has differed from 
rate of 120 grains per hour . (see Sec. 12 and Schedule: of the ' 
Works Clauses Act, 187 1 ). 

The Gas ITnit of measure is the cubic fool decimally divided, 
containing 62-321 Avoir, lbs. weiglil of water at 62® Fahi". (Sa 
Gas Act, 1830, sec. 33). f i| 

Board of Trade standards or gas holders are of the follo^\ 
deTiomination.s : i, 5, 10, and 20 cubic feet. 

Reading an Ordinary Gas-meter: — 1 il 

The three dials on a gas-meter indicate the quantity of gas 
has passed through the meter since it was made, and to find 011 ;ii 
quantity of gas consumed since the previous observation, 1 
previous reading should be deducted from the reading show: 

A novice reading a gas-meter might read it just ten tiine:;ii 
true meaning. 11 

The right-hand dial is for hundreds of feet (but as it register;; 
to ten hundred, it has ‘‘ i Thousand ’’ over it) ; the middle dial is 
units of thousands (and similarly has “ 10 Thousand ” over it) ; 
left-hand dial i-egisters tens of thousands of feet (and .similarly 
“100 Thousand ” over it). 1 

The outer dials go round the same way as the hands of a u'ah 
the inner, dial the reverse wayi 
Say the reading is 29,900 feet, the left-hand dial will be aim 
e.vacfly over the 3 : be careful not to i-ead it 39,900. 1 


Electricity and Gas. 

B.T. Units at id. = Gas at 6d. per 1,000, 
,, ,) 1) 2d, = „ „ IS. od. „ ,1 

,, ,, ,, 6d. = 1) I >1 3 **' 1) 

and so on.’ 


is a qiialitatLve rather than a quantitative measure. 

unit is confirmed hv W. and M. Acts of 1878 (sec. 06) and j 

the number of lbs.- to the cu, foot is not now consulered 
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PAPER AND BOOKS. 

A PEW SIZES OF WRITING AND DRAWING PAPER. 

The sizes vary according to the kind of paper, and according to 
the maker. 


INCHES. CENTIMETERS. 


Pott 

15 

X 

I2J 

38 

,x 

32 

Brief 

i6ix 

13 

42 

X 

33 

F'oolscap 

17 

X 


43 

X 

34 

fPost 

19 

X 



X 

38 

iDemy 

20 

X 

I si 

SI 

X 

39 

Copy or Draft 

20 

X 

16 

.51 

X 

41 

Large Post 

21 

X 

.I6J 

S3. 

X 

42 

tMedium 

23 

X 

17I 

Stj 

X 

"'44. 

tRoyal 

24 

X 

19 

61 

X 

48 

Super-royal 

27 

X 

19 

69 

X 

48 

flmperial 

30 

X 

22 

76 

X 

56 

Elephant 

;■ ■■'28', 

X 

23 

71 

x 

38 

Colurabier 

34i 

X 

23i 

87 

X 

(>0 

Atlas 

34 

X 

26 

86 

X 

66 

Double elephant 

40 

X 

27: ■ 

T02 

X 

68 

Antiquarian 

S3 

X 

3i 

434 ■ 

X 

79 

Emperor (6 ft. x 4 ft.) 

72 

X 

48 

183 

X 

122 


Rolls of tracing cloth are 24 yds. or 22 meters long, and tlie 
following widths in inchc.s : — iiS, 28, 36, 38, and 41 ; in centimeters 
46, 71, 91, 96, 104. 

Continuous carhddge is 54 and 60 ins. or 137 and 153 centimeters 
wide. 


* It must be borne in mind that if the paper were made in Metric quantities 
iu. the first instance, it would most probably cut up into even or half decimeters, 
instead of into centimeters, and then this column would read in units in.stead ofv 
in tens. For example 65 x 48 would become 7x5; 102 x 68 would become 
10 X 7 . aud the sizes would therefore be easier to remember in decimeters than 
in inches. 

+ These are also Printing Paper. (See ne.xt page.) 





PAPER QUANTITIES AND SIZES igt 

PAPER QUANTITIES. 

:’o sheets - i quire outsides 

24 sheets (pei'fect) ■ = l quire 

25 sheets - i quire, printer’s 

20 quires J ream 

21J quires = i ream, printer’s 1 

2 reams = i bundle 

TO reams = 1 bale |[ | 

60 skins ^ = I 'roll of parchment 

PRINTING PAPER. 

Those marked t on previous page (in which the printing sk|s kro; 
slightly larger than the drawing sizes), and the following : 


Sheet and Half Post 
Double foolscap 
,, Crown 
„ Post 
„ Demy 
„ Royal 


INCHES. 

23-A x jq^ 
iCiix lOi^ 
30 X 20 

3'^x 

35 X 22| 

40 X 50 


■ CENTIMETER&I 

60 X sof 
67 X 43 
75 X 50 
80 X’ 50 
89 X 37 
102 X'. 64 


LEGAL FOLIOS. 

90 words in “ Chancery ” 

80 „ "Exchequer” 

or 72 „ “ Common Law ” 


Folio Books 
Quarto or 4to 
Octavo or 8vo 


BOOKS. 

Sheet Le'vs P’fis Sheet Le’vs P'j-s 

I = 2 or 4 Duodecimo or i2mo. i 5 = 12 or 24 
1 4 „ 8 i 6 rao ... 1 = 16 32 

I = 8 „ 16 24010, &c. {see vcxtpagt:). 


* Sonie of these may be torn, 
f See first footnote on previous page. 



3201(1, 


i6ino. 


241110. 


' fllno. - ,, ' ’ : 

91110 . 


i8mo/ ' 








NOTATTON AND NUMERATION 


NOTATION AND NUMEEATION. 


o 2 


0 

. U3 

md tn 

•aH-g 

■ 

Ah 

tS ^ 

■'O. H 

Si’S § 

a m S 

(U 

u 

'S Wi2 


• w s 
2- 'S 
c'S 3 

5 a o 

^ (U c 
K E-t 

y 

Q- 

G S 0 
0) G 
f-i IB H 

8 63 

.479 


532 


Two Iiundred and thirty-five millions, eight hundred and sixty- 
three thousand, four hundred and seventy-nine, decimal five three 
two. 

(Divide the figures to the left of the decimal point from the right 
i nlo groups of three, by commas.) 


Aniliic 

Roman 

Arabic 

Roman 

Arabic 

Roman 

I'igS. 

Figs. 

Figs. 

Figs, 

Figs. 

Fms.| 

I 

I. 

13 

XIII. 

lOI 

Cl. 

Z 

II, 

14 

XIV. 

400 

CD. 

3 

in. 

20 

XX. 

500 

,D, 

4 

IV. 

21 

XXL 

600 

DC. 

cm: 

5 

V. 

30 

XXX. 

900 

6 

VI. 

40 

XL. 

1,000 

mL 

7 

Vil. 

50 

L. 

1,001 

ML 

8 

VII L ■ 

60 

LX. 

r,roo 

Mp 

9 

IX. 

70 - 

LXX. 

- 1,899 

MDCCCXCIX. 

10 

X. 

80 

LXXX. 

2,000 

MM, 

n 

XI. 

90 

XC. 

For origin of Arabic figures, see 
Martin's Beginners' Table-Bonk. 

12 

XII. 

100 

C. 
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One Million is a thousand times a thousand— 1,000,000. 

A Billion in England is a million times a million. 

A Trillion „ „ » billion. 

Abroad a Billion is only two millions, and a trillion only three 
millions. 


COMMERCIAL NUMBERS. 


Do&ns. ■ 

'"ii: articles" ' ■ / = i:dozen, 

aj ■ • = ilQngclo2eu 

■ la -doiien or. 144 articles - 1 gross ; 
iz gross or 1.728 - 1 great gross 


,'20 .articles '*= ,1 score,'/ ■/'/■;, ■ 

S score = ; i common Imndred. 
;6 score . >= . : ilongxlitto. / ' ; 


M.etrk Coiintnes reckon 



PART II 

IMPERIAL AND OTHER INFORMATION USEFUL 
IN THE OFFICE, WORKSHOP, CLASS-ROOM, 
RECREATION GROUND AND HOME, AND ON 
THE FARM. 

CALCULATIONS. 

To mentally” convert all sums under £i into decimal parts (f 
a pound. 

Rule -. — Immediately after the decimal point put the numbe:.' c f 
whole florins there are in the amount, and the figures for the rieJit 
two places of decimals are found by counting every remaining (ic . 
in the amount as 23, and every farthing in the remainder as i, tint 
if the number of farthings in the remainder is more than 12, Aea 
add r more. 


Examftlds : — os, 8|d. = ’023 


Ss. 9 'lcl- = 'm 

15 

I 


To multiply two figures by il, between the two figures write thcil 
sum. 

54 X a - 594. by X a - 739. 
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ry6 


\ . To multiply by any number of nines, place as many ciphers to the 
right of the number as there are nines, and from the result deduct 
the number. 

6,372 X 999 = 6,372,000 — 6,372 = 6,375;628. 


To multiply by 25, 2,500, 6tc., place as many ciphers to the 
fight of the number as there are figures in the multiplier, and 
divide by 4. 

673 X 2.300 = 6,730,000 -T- 4 ~ 1,682,500. 


Converse : — 

To divide by 25, 2,500, &c., multiply by 4 and point off as many 
figures as there are figures in the divisor. 

673 -f- 23 = 26-92. 4,897 2,500 = 1-9588. 

■92 indicates there is 92 4 = 23 over. 


To multiply by 5, 50, 300, &c., place as many ciphers to the 
right of the number as there are figures in the multiplier, and 
divide by 2. 

479 X 500 = 479,000 4- 2 = 239,500. 


Converse ; — 

To divide by 3 , 50, 500, &c., multiply by 2, and point off as many 
figures as thex*e are figures in the divisor. ■ 

479 -V- 50 = 9-58. 


To Prove Multipucatiox ; the rule of Nines. 

(i) Add up the figures of the multiplicand, divide by g and 
put down the remainder. (2) Add up the figures of the multiplier, 
divide by 9, and put down the remainder. (3) Multiply these twx, 
remainders together, divide by 9, and put down the remainder. 

Then add up the figures in the product, divide by 9, and the 
remainder should be equal to number (3) remainder. 


Thus 84 X 53 - 4452. 




MENTAL, DATE, AND OTHER CALCULATIONS Kj 


Prouf a, 4 = 12. 1,2 9 3 ovL*r. Also 5, 3 = S. 8 -- y 8 over. 

3 X 8 = 24. 24 9 = 6 over. 

4, 4, 0. 2 15, 13 -9 = 6 over. 

Again 457,«9.'5 x 20,614 = 9,439,006,302. 
j O X 4 = 0. 

( o 9 == 0 over. Product o over. 

In adding up the figures, we can, dispense with the nine 
as we come to them ; thus in the: last example, 4 + 5 = 9 pbegi 
again at 7 + 8 = 15, miss the 9, 15 + 3 == 18 == 0 over, and so oii. 


I f the last figure of a number is divisible by 2 or 5, the no. itself it 
„ 2 figures „ are 4 401- 25, „ „ 

„ , 3 figures ,,: +01-125, „ „ 

If the sum of the figures of ,a number is divisible by 3 or 9, di 
noritseif'is., '',4, 


To find the difference of the Squares of Two numbers, add thi 
numbers together and multiply by their difference. 

374“ -■ 39’ = 433 x 315 = 136, 395- 

To multiply two numbers together each ending with a half ■ 
To the product of the two whole numbers add half their sum am 
a ) 

13^ articles at 7 kilograms = 91 + 10 + 4 =ior| kilograms. 
'15J dekals at 14J florins = 210 + 14.^ + 1 = 224S florins. 

* To find the Price of 

Otic tIozcHy the f rice of one bcin^ given 
Call every penny in the price one shilling, and every farthinj 
three-pence. 


■+ Note -If the Imperial Decimal System of Coinage, &c„ were adopted, a’ 
such calculations as these would be di.spensed with, and the mere altering of tli 
position of the decimal point would be'sufficient. 

A clcdmal svstem also makes the use of Logarithms and Calculating Maclu.ift 
useful in many ways, in which it is now impossible to use them. 
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To iind the price of : — 

One score, the price of one heiii,{^ given : — 

Call evei'y shilling in the price one pound, and every penny 

20 at IS. 4jd, ~ 30 at Jgs. -- = £l ‘/S. 6cl. 


One hundred, the price of one bci 11^ ^^iven - : — 

Call the number of the farthings in the price pence, and 
double the number call shillings. 

100 at ajd. - iid. + 22s. — 22s. iid. 

100 at (}|d. - 37d. -f- 745. = 77s. id. 


One thousand, the price of one beiii^i given : — 

Call the number of farthings in the price pounds, and ten time.s 
the number call pence. 

1,000 at 5|d. = £21 4- 2iod. = £21 .17s. 6d. 

1,000 at IS. 8|d. ~ £Hi -ftiiod. = ;A,'84 7s. 6d. 


One Imperial ton, the price per lb. being given : — 

Rule .'—Price per lb. in farthings x 7 -t- 3 (or -i- 3 x 7). 

3|d. per lb. = 13 x 7 = 9i. 9i .3 = .30;} = £30 6s. M. 
Ti,^d. ,, ,, = 43 3 = 25, and 15 X 7 “ £^^ 5 ’ 


One lb. in nearest fa.rtliings, the price per Imperial ton being given; 
the converse of ihe foregoing rule; or, ivhich is simpler ; — 

Rule: — D ivide the price in £ by 9 =•- price per lb. in pence nearly 
e.xactly. 

Example X13 los. od. 9 = i.f nearly. Answer j Jd. 


The last nile also applies to price of Imperial cwt. given in shil- 
lings : — 18s. per cwt. ~ iH 9 — 2d. per lb. nearly. 




OTHER CALCULATIONS ito 


Other calculations may easily.be made, by remembering sirau 
facts, such as 240 pence make one pound. 

Thus if 250 articles cost 15s. od., what is the cost of one, : 
nearest number of farthings ? 

15s. od. being therefore i|d, \vould be the cost if thei 
were 240 articles, and this is the cost per article of 250 in ncare 
number of farthings. 


MEHTAL DITE CAECOLATING. 

For iindmg ‘‘ Kuth mpicUty ’’ the day of the week of any date in 
this century ; very handy for making appointments without a 
Calendar. I 

Rule Add together the figure for the year, the month, and the 
day of the month, dropping all the sevens as they occur, and if 1. 
remains, it wiir be the first day of the week (Sunday) 2, Monday, 
&c., 0, the; last day of the week (Saturday). . | :] i 


To find the figure for the year To the last two figures of ih 
year, add as many leap years as there have been in the century, an^ 
divide by 7 ; the I'emainder is the figure for the year.* 

Example What i.s the figure for 1945 ? 

Process : 45 + r .1 = 56. 56 -4- 7, remainder = 0, 

Answer ; 0. 


To find the figure for the month .-—Learn by heart the followini. 
numbers for each month, which never alfen 
This will be found very easy by associating with a month tin 
jlgure given, in any way that may occur to the reader. For instance 
the figure for January is i : January is the ist month. The figure; 
for February, March, and April are 4, 4, 0, and correspond with tin. 
ninirber of yards in J mile. Those for May, June, and July corre' 
spond to J of 1,000 (2, 3, 0), and so on. 


Kemembering in Jiuiuary and February of a leap year not to count that y( 
,a.s a leap year. 


JOO 
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January i * May 3 September 6 i 

February 4 June 5 October i | 

March 4 July 0 November 4 \ 

April o August 3 December 6 I 

Example What day of the week is May 29, 1904 ? Answer ; 

Sunday. 

Process: Figure for year -f for month 4- day of month. ■ 

5 + 2 4- 29 = 36, 

26 — j, remainder = s. SundajL < 

Therefore no business appointments must be made for this date, 

When a date in the last century is i-equired, add 2, except for the 
year ipoOj which is o. 

The figure for 1901 == i ; 1902 = 2 ; 1903 - 3 ; 1904 = 3 ; 1903 - 6 ; t 

.1906 = 7 or 0 ; T907 — I ; 1908 = 3, and so on : i.c., the numbers 

advance i every year except leap years, which advance 2. If the i 

reader only wishes to leaim the rule for finding any date in the year i 

only, these can be remembered for each year as it comes along. ; 

COMMISSION OR INTEREST. i 

A very useful rule to remember for finding the commission (or 
•interest for one year) on any sum under ;^ioo f : — 

Take the nearest number of pounds (thus £y6 4s. 2d. count as 4 

£y6, and £47 17s. ud. count as ^48) and proceed as follows : — ;• 

Multiply the number of pounds by twice the rate per cent., point 
off the unit ; the remainder is shillings. Treat the unit as pence 
and fifths of pence. 

Examples : — / 

(I) £76 at 3 j per cent. (2) £47 at 4J per cent. ;i 

76 X 7 = 532. 47 X = 376 4 - 23^ = 399 i. I 

Answer S3s. 2|d. 39s. 9^d. + 9J (^d.) = 39s. u^d. 

* If the figure for a month is forgotten, it may be found in the following 1 

manner Figure for January = i ; add 31 days ia JamKiry = 32. 32 -f - 7 leaves i 

4 ovei'i Therefoi'e the figure for February is 4. , I 

•|- Under a decimal system of coinage no such rules are necessary, the interest i 

being immediately given in I’oimds, Florins, and Mils by ntultipl3’ing’ rrincipal by 
Rate, and pointing off two places. “ ^ 



Table for Finding the Interest on £100. And hence on any 
amount for any number of Days at any Rate. 


0 

34 

0 

5 

Q 


0 

8 

0 


0 

Ilt!| 

I 

I 

X 

2? 

X 

4i 

2 

8-1 

3 

S 

4 


4 

24 

s 

52 

6 10 

8 

4 

9 

7 

10 

11 

II 

12 

4 

12 

5f 

13 

34 

13 

% 

16 

st 

19 

2 

20 

6^. 
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Time at which Money Doubles Itself at Interest. 

The number of years a stiai of money takes to double itself at any 
rate of Compound Interest not exceeding lo per cent, per annum, is 
approximately the number 70 divided by the Rate per cent. 

Table for Finding the Number of Days from any Day in one 
Month to the same Day in any other Month (not inciusiYe). 


January 


Axigust 


October 

November 


*. See mental rule for converting all sums under £i into decimal parts of a pound, 
page ips. \ Christmas to Lady Day = no days ; in leap year 91 days. 

I Lady Day to Midsummer = nt days = 13 weeks or J year neiudy. 

■s I Midsummer to Michaelmas 5= 97 days, | Michaelmas to Christmas = 87 days. 

Notk,— I t is therefore more proportionate lo begin Qiiarters on the lirsl days of 
months and end them on last days of months, as in the Colonies. 















DECIMAL rjEI'S OF A YEAR 20.1 

Table for Converting any number of Days into Decimal Parts 
of a Year. 

This Table wiU be found very useful for .apportioning Interest 
or other amounts, for any number of days in a year, especially 
when the shillings and pence (if any) in the sum to be apportioned 
are also x-educcd to decimals (see Mental Rule, p. 195). The sums, 
if lengthy, may be woi'ked by Logarithms, or Calculating MacbineB. 


No. of Daj^s. 

Decimal Parts of a Y ear. 

No. of Days, Decimal I'artsof a Tea*, 

r 

'G0274 

30 

Ill 

1 •08219* j 

■■■ .-a' 

•00548 

40 

*10939 1 

3 

•00S22 

50 

•13699 

' 4: ■ 

•01096 

60 

•16438 

S : 

•OI37I 

70 

•19178 

6 

•01644 : 

80 

•21918 

7 

•019x8 

90 

•24658 

8 

■02192 

100 

•27397 

9 

■02466 

200 

*54794 1 

10 

•02740 

■ 300 

•82192 , ; 

20 

•05479 

' 365 

1*00000 ■ 1 

’ ‘ ' 1 

Examples 





31 days:* 30 

== *08219 



] 

— *00274 



3J days 

= -08493 

of a year. 


317 days : ' 300 

— '82192 



10 

== -02740 



7 

= ‘OI918 



317 days 

“ -86850 of a year. 

^1,000 per annum for 317 daj^s therefore equals ;^868 ros. od. 


* All exact twelfth of a year is ‘08333. 
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Income, Expenses or Wages Table. 


Per 

Per Cal. 

Per 

Per 

Per 

Per Cal. 

Per 

Pel- 

Year. 

Month, 

Week.,, 

Day. (n) 

T’ear. 

Month. 

Week. 

Day. (a) 

£ 

£ s, d. 

s. d. 

d. 

;4* ■ 

■ ' 

£ s. d. 

£ s. d. 

S-. d. 

1 

018 

0 

q| 

16 

I 0 8 

0 6 If 

0 lOj 

2 

° 3 4 

0 q;i; 


17 

I 8 4 

Q 6 (i| 

0 uj 

■ ' 3 ■ 

050 

I I'l 

2 

18 

1 10 0 

0 6 II 

0 i.ij 

1 oj 

4 

: 0 6 8 

1 64 

2?; 

19 

I II 8 

0 7 3 i 

5 

084 

I 11 


20 

I 13 4 

0 7 84 

I li 

() 

7 

8 

0 10 0 

0 ,ll 8 

0 13 4 

2 3 l 

2 8i 

■'■,,3: U' 

1 

30 

40 

so 

2 10 0 

3 G 8 

4 3 4 

oil 6| 

0 15 4| 

0 ig :2| 

r 7 i 

3 2| 

3 9 

9 

0 13 0 

3 


52 

4 6.8 

I 0 0' 

2 loj 

10 

0 x6 8 

3 uo| 

64 

60 

5 00 

r 3 I 

3 34 

n 

Qi 18 4 

4 2 | 

rjX 1 

70 

5 16 8 

1 6 II 

3 10 

12 

too 

4 74 

8 

78 

6 10 0 

I 10 0 

4 34 

13 

118 

:■ 5 0 

84 

80 

6 13 4 

I 10 9 | 

4 . 44 

14 

I' 3 4 

5 4 f 

5 , 


90 

7 10 0 

r .14 7 § 

4 

15 

I S 0 

9i 1 

JDO 

8 6 8 

1 18 54 

5 SI: 

. ■■ ■ 


.rt, These figures are for 7 days to the week; if 6 working days oniy are required, 
add oue-sixth to the figures in'this column. 


LOGARITHMIC TABLES. 

As the u.se of Logarithmic Tables is comparatively known to but few, acielinition 
and a few e.vaniples of Multiplication, Divi.sion, Proportion, &c., by their aid are 
here given, the same having been taken by kind permission from tlie E.vpkuiation 
at the commencement of Ch.ambei's’.s Mathematical Tables (W. and R. Chambers, 
Ltd., London and Edinburgh), to which book the reader is referred for a fuller 
explanation. It is evident that if we used a Decimal Sy.stcm of Weights, 
Measures, and Coinage, Logarithms would be of much more service to us (see 
c.xample in Arithmetic, page 127), 

Definition : — “A Table of Lopjaritiims is a collection of auxiliary 
numbers, so con.structed, that by it Multiplication of common num- 
bers cat! be performed by addiiion of their Logarithms ; Division 
by their subtraction ; Iiivoluiion, or raising of powers, by their 
mtdlifilkation ; and Evolution, or extraction of nxits, by thoir 
dk'ision. These auxiliaries or Logaritinns arc the exponents or 
powers to which an invariable number called the base has to be 


.1 
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raised, in order to produce the number : of which it is tl|e: 
Lo.s'arithin.” 

In Common Logarithms the base is 10. 

The only mental fatigue in Logarithms is copying the 
numbers out of a book. They should be used in all Schools. 

Examples 

Multiplication by Logarithms : — 2'58i926 x 3457291 = 892-647, as 
follows : — 


Log. 2-581926 

3457291 


~ 0-4119438 

= 2-5387359 


Product = 892-647. Its log. = 2-9506797 vSum 


Divisionby Logarithms:— Z 7 TA 9 S2’376 = 7 ’092752, as follows 


Log. 371-49 

» . 52-376. 


== 2-5699471 
= 1*7191323 


Quotient = 7-092752. Its log. == 0-8508148 Difference 

Involution by Logarithms: — (30-7146)3 = 28975-75, as follows 

Log. 30*7146 == 1*48734^19 

X3 ' • 

Power =28973-75. Its log-. == 4-4620347 

Evolution by Logarithms :— The cube root of 12,345 = 23-11162, 
as follou-s .- — 


Log. 12,345 = 4-0914911 

Divide by 3 = 1-3638304 Log. = 23-11162 
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Proportion by Logarithms : — 

723-4 : *02519 ; : 3574‘862 :.v. 

.V = -1244827 as follows 

/kid together the logs, of the second and third terms, and from 
their sum subtract the log. of the first, and the remainder will be the 
log, of the fourth term. 

Log- *02519 =2-4012282 

» 3574*862 - 3*5532592 

1-9544874 

„ 723*4; = 2-8593785 


x~ -1244827. Its log. = r-095ro8g 


MENSURATION. 

Practical Mensuration with the “rational Metric Measures and 
Weights ” and their decimal gi-adations, is stupendously easier than 
by the “ antiquated system under which we suffer ” (the words in 
parentheses are those of the Right Hon. A. J. Balfour, Prime 
Minister). . 

(For Mathematical Signs, see page 230.) 

Definitions: — The term parallelogram includes a square, rect- 
angle, rhombus and rhomboid (opposite sides equal and parallel) : 
a trapezoid has only two of its sides parallel ; other quadrilateral 
figures are called trapeziums. 

A fi-u-striim of a solid is a slice of it contained between the base 
and any plane parallel to the base ; the base and the opposite face 
are called the “ ends ” of the frustrum. 

Rules. — 

In RiGHT-ANGLEn T riaxglks, the hypothe nuse = kbasca + pcipciidictilarT '; 
;th e. third side = Vhyp'othen iise» — given side^ or V* rhypotlrehuse’+ given, side)- 
(■hypothenuse— -.given side). , , 

.Irea oi' A Tkiasgle =-- base X ^ perpendicular height. 


„ „ „ the three sides being given ; let AB, BC, CA, represent tlie 

three sides, and S — h their sum ; then the area = aIIJTs-^BCHS— CA). 

Area of an Equilateral Triangle = one side x -433. 
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AliEA OF A P.VRALLELOGKAJI -= base X height. 

AREA OF A Kho.mbus OR SQUARE is also = ^ product of the two diagonals. 

■Are.v, of V TR vi’J'XOId = \ sum of j paraliel sides x pei'pcadieular djsl.iiKe 
between tlieni. 

Area of a Trapezium - longest diagonal x snm'of the a perpeadiculars faltirg 
upon it from the opposite angles (or b5' next rule). 

For Area of any figwe of 4 or more unequal straightsides, clT.'ide it Into triarigliis 
and lind the area of each separately. 

A Hexagon is a figure of 6 equal sjdes,:each side being equal to the radius of the* 
circle described around it. 

For area of any keuolar sinEo kgure ; J radiiw of inscribed circle x length 
of one side x no. of sides. 

TiiK Cikci’aiferk.\ce of a Circi.e = diam. x JJ-J or 3-1.1 lO or 3^ 

Kote §|§ is easy to remember, for its is made, up of the first three odd mimlbeils 
used twice each, and is correetto 6 decima! placcs .vit is convenient for finding 3-|r4i6 
should one forget that number. : ‘ : 

Also note •7854- '5236 used hereafter .arc respectively 1 and | of 3-:i4i6 ■ and so on. 

Diameter of a Circle = circumference x *3i{i3t. 

Area of a circi.e - area of a triangle having a base equal to the circumference 
and a height equal to the radius. , ■ ■■ . : . , ^ : 

Area of .a Circle = J radius x circumference, 

' erradiusa X 3'i4i6 

ordiamelei-a x -7854 
ercireumfercnce^— - (3-1410 x 4) 
or circumfc-rciicesi x •0793S 

Circujiference of an Ellipse = i sum of long and short diameters x 3’ 141 5. 

Area of an Ellulse = long diameter x .short diameter x ‘7831, 

Length of Arc of a Circle = 360 ; no. of degrees in .angle subtending the a rc : : 
circumfureace of circle : length of arc , 

or no. of degrees x radius x *017433 
or from 8 times tlie' chord of half the" arc, subtract the chord 
of the whole arc and divide the remainder by 3. 

Area of Sector of a Circle - are x -J radius 

or sCoo : no. of degrees in .angle subtending the arc ! : ; reifc 
of circle -. area of sector. 

Area of Segment of a Circi.e — area of .sector which has the same arc — area 
of triangle formed by the radii and the chord. 

Surface of a Sphere = diameter^ x 3-1416 

or diameter X drcuraference. 

Contexts of a Sphere diameters x *5336 

or area of surface x J radius, 

Surface of a Cylinof.!! or Prism = areas of tivo ends, added to the perimeter 
of one end multiplied by the length, , , ' , - ’ 

Contents of a Cylinder or Prism = .area of one end x length. 

contents of Prisvioids = To the sum of the area of the two ends, add 4 times 
the middle area and x the sum by | of height 
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Lk.VGI'H ok a Kr\’tt — Sum of radii of the oiiler and inner boundaries x 3141O. 
nr J sum of outer and inner boundaries 
or outer boundary — circumference of cross section, 
or inner „ + „ 

SrRKACE OK A I'laNK Rikg, i.c., the space between z cone'cntrio circles — sum of 
radii x their difference x 3' 14 16, 

SrnFACEOFASoun Ring = circumference of circular section of the ring x length 
of the ring. 

CONXENTS OF A Ri.vu = area of cross section x length. 

CON TEXTS OF A SPHERICAL SHELL = outer diaraeter .3 — inner diameters x ’.sasd. 

COXTK.VTS OF A ZoXE OR SiCOMEXT = To 3 times radius of base^ + square of 
height and x -3236 of height. 

Surface ok a Coxe or PyRAiiii) = ^ (slant lieiglit x perimeter of base) + area 
of base. 

SuRKACEOF A Rrl’strl'M =r ^(slanlheight x perimeter of two ends added together) 
-t- areas of both ends. 

Contents of a Cone or Pyramid = J perpendicular height x area of base. 

CONTEXTS OF A Frustrum = To area of the two end.s + the square root of their 
product and x of height. 

Area OF A Par-abola 5 = base X I- height. 

SIMILAR TRIANGLES, PARALLELOGRAMS AND CIRCLES. 

The areas of similm'fi!<ures arc as the squares of coi’n’spondini<hn0is. 

Examples; Letting I equal the whole figure. 

To. DIVIDE A Triangle into say 3 equal parts, by lines parallel to the base. 

I ; J : height of whole figure® : height of smallest triangle®. 

' 'Andi'so.on';'"'' 

To DIVIDE A Parallelogram into 5 equal concentric figures : — 

length of diagonal of whole figure® : length of diagonal of innermost figure®. 

■And so.'On...,' 

To DIVIDE A Circle •saj'' into 4 equal parts by circles : — 

I : J :: radius of whole figure® : radius of circle enclosing A area®. 

And so on. 

The caidcnis of similar solids are as the cubes of eorrespandiiig lengths. 

Ex-AMPLes ; — (1) Diameter of 2 spheres arc 5 and 4 ; then ; — the volume of rst 
sphere : volume of 2nd sphere : ; S-"* :4^, i.e., as 123 is to 64. (So that the larger sphere 
1s almost double of the other.) 

(2) From a pyramid 12 meters in height, cut off a frustnim equal to one-fourth of 
tlie pj'ramtd. The remaining pyramid will be three-fourths of the original pyramid, 
4ind the two pyram ids will be simila r. I'l ieref orc the cube root of three-fourths of 
12!'= 3 of 12®— 3 i/| of 172a =3 ViapC) = lo-q meters = height of sm.Tlier 
pyramid ; and height of frustrum = 12 — loaj = fi meter. 

Round or Unh«wn Timber. — For Rule, see page 52. 
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ENCLOSURES 


Four Sides 
Imp. ft . 


1 Quebec arpent 

192 

767I 

108 

680 


27 ii 

1085 

153 

961 

l imp. Acre 

2084^ 

%5 

1173 

740 

I).. ?)■./' 

^ 95 .i 

1181 

l66i 

X046 

I Morgen 

303J 

1214 

I 7 i.\ 

1076 

■ '■! 

429^ 

1718 . 

24 ^i 

1522 


In the second column we see the disadvanla^je ()f the Quehec 
Imperial and Cape systems as compared , with ihe Metric System^ 
For without calculation the Metrician knows that the side of a square, 
one hektar in extent, is loo meters. And hi,s barbed wire is made 
10 meters to the kilogram (see footnote on page 211), and in foreign 
. coimtries his prices are decimal in progression. A foreigner can 
therefore calculate the cost of enclosing a square-shaped hektar of 
land, in his head, before the Britisher has had time to think of it. 

FOR PLANTING TREES, &c. 

To find the number of Vines, Trees, or other Plants, required to 
plant a square area, divide the number of feet in one side of the 
square by the number of feet the rows are to be from one another,, 
and ^ if there are to be rows on the boundfiries of the figure mldx^ 
but if the row.s are to be fenced in and to be as far from the fences 
as from one another, deduct 1, and square the result. 

The reasons for adding or deducting i, are easily seen in 
the diagrams of areas say 4 meters square, which appear on Uie 
ne.xt page, where the plants are to be 1 meter apart. 

If the cros.s rows are do be different distance.s apart, divide 
each side by the number of feet the respective rows ai’e to be 
apart (deducting or adding r as before] and multiply the two 
results together. 

o 
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> :}s fic * * 

' ■ * tH ■ !«■ 

H« . *. J}.- Jf:' 

Sii tii ^ n: A^ 

The result would be only approximately right if the figure of the 
area vi'ere other than square. : _ 


s(: Jf! 

H: ■ St: ,:f: 

* * JJ* 


BARBED WIRE. 

From the table on the previous page, it will be seen how, if 
economy or time is, to be considered, that by having circular instead 
of square enclosures, a great saving is made in the length of fencing 
required to enclose, a. given area. 

Number of lbs. (with barbs 6: in., apart),. required for the following 
distances, with i, 2, or 3 strains, not allowing for twists round 
posts : — 


, I 

Distiinccs. ! 

Imp; feet. , 

lbs. for 

lbs. for 

lbs. for 

I strain. 

' '2^ straius. 

3 strains 

100 Imp. feet 

TOO 

65 

134 

20 

100 Cape feet 

IO3J; 

7 

14 : 

20 | 

itio Quebec feet 
=-iarpent j 

j 1 

f . X92 

13 

251 

38.4 

100 Imp. vards 

300 

20 

40 

60 

TOGO Imp. feet ' 

1000 

66| 

13.34 

200 

1000 Cape feet ! 

1033 . 

69 

1375 

206a 

TOO Cape roods 

12394 

82| 

1654 

248 

too Imp. poles 
/' 25 Imp, chains 

I 1650 

no 

23 Q 

330 

80 Imp. chains 
r I Imp. st, mile 

1 5280 

352 j 

704 ' 

1 

1056 
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A I oil of barbed wire, with barbs bin, apart, wei 0 is 100 lbs and 
uieasures_r,5oo Imperial feet*; so to find the nu^nber of lbs. of 
baibed wue i-equircd to fence a distance, divide the number of feet 
run by 15. If the barbs are required 3 in. apart, 100 !bs. oniv 
measure 1,350 and the number of feet run must be divided 
^.''y f 3‘5 (oi' multiplied by 2 and divided by 27), or the results in the 
toregoing table may be multiplied by 10 and divided by 9. 


TABLE OF SPEEDS AND YELOCmES 

From I meter in a fortnight to 4'63,ooo kilometers per second, 

Units of Velocity 1 meter per second, and i kilometer per 
hour. 

Xote : — To convert meters to yards, add lo per cent. 

„ „ kilometers to miles, x ^0. 

„ „ meters to feet, x 10 and -r 3. 


Fucalyptus trees sometimes grow at the rate of i meter in a 
fortnight ; and Bamboos i meter in less than 2 days. 

Camels can travel for 8 days, at the rate of 160 kilometers 
per day. 

A man walking kilometers an hour travels over i§ meters 
per second. 

Gentle Breezes travel about 2 meters per second. 

A Union Castle Boat tnid-ocean travels about ']\ to 9 meters 
per second. 

Storm Clouds travel 50 lo 63 kilometers per hour, equal to about 
13.1 to 18 meters per second. 

Horses running and Hawks flying can travel 15 meters per 
second. 



212 



* The Jamaica hurricane, August, 1903, travelled about lyo kilometers per hour, 
equal, to 53 meters per second. 

f If Thales had been living to-day, he would, no doubt, have said that the minds 
of the decimal using people could calculate and comprehend statistics ten times as 
quickly as the minds, of a people using an incomprehensible lot of weights 
aneasures, 
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Carrier Pigeons can travel 18 meters per second. 

Trains at 100 kilometers per hour travel nearly 28 meters per 
second.'' 

Sensations in human nerves travel about 30 meters per second. 

Wind travels in a great storm about 30 meters per secmid, and 
in a tornado 46 meters.* 

P'alling bodies, on this Earth, travel in the— 

1st second, 4-9 meters 
2nd „ 147 „ 

3rd": ' 24-5: 

4th „ 34-3 ,, and so on, progressing in odd 
numbered multiples of 4'9. During the 8th second, after falling 
300 ms., they attain a speed of over 75 ms. per second. 

Sound travels, per second, through Air, 350 meters, 
through Rock, 300 to 500 meters. 

„ Water, 1,500 meters. 

„ Wood, 3,300 to 5,200 meters. 

,, Iron, 5,300 meters. 

Muzzle velocity of a bullet from a Lee-Metford RiJie is about 
600 meters per second. 

Eai'thquake movement is propagated round the world at 31 - 
kilometers per second, and through the Earth’s solid mass a 
little quicker. 

The Earth falls through space 30,400 meters or over 30 kilometers 
.•per' second; ■"> 

Light travels 309,000 kilometers per second. 

Eieetricity travels 463,000 kilometers or iii times round the 
Earth in a second. 

The Mind is the swiftest thing, for it surveys all things in a 
moment 
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COLOURS. 

Primaries : Red 

Yellow 

Blue 

Secondaries, or uiixinrcs ofhao frimarics : — 

Orange (red and yellow) 

Purple ( „ „ blue) 

Green (yellow and blue) 

Tertiaries, or mixtures of two secondaries : — 

Brown (orange and purple) 

Grey _ ^ „ green) 

Brownish-Green (purple „ „ ) 

The contrasts of Red arc Green and Brown. 

„ Yellow „ Purple „ Grej'. 

„ Blue „ Orange „ Brownish-Green. 



In mixing paints , 
Brown 
Buff 
Cream 
Chocolate 
Drab 

Flesh colour 
Pearl Grey 
Pink 
Purple 
Olive 


Red and Black 

Light Red, Yellow and White 

)J J? 1? 

„ and Black 

„ Umber and White 

Lake, Vermilion and White 
White, Black and a little Blue 
Carmine and White 
Blue and Lake 
Blue, Red and a little Black 

THE MORSE CODE. 


Most signalling codes are based on this alphabet or “ dot-dash ' 
system - 


O 

p 

Q 

R - — - 
S . . 

T — 

U . . - 


V . 
W - 

X ~ 

Y - 

z -- 
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The Zones and Imaginary Lines. 


The Equator is midway between the two Poles. 

The inclination of the Equator to the Ecliptic is 23° 27J', and' 
necessarily of the Eai'th’s axis, 66° 32^'. 

Tropics of Cancer and Capricorn J are 23° 27J' from the Equator, 
and are respectively the Northern and Southern Tropics. 


* Sunnnei' Solstice (Northern Hemisphere). 

+ Winter Solstice (Northern Hemisphere). 

J These names are derived from the fact that the Sun readies its highest 
altitude (the solstices) wlien in these signs of the Zodi.ac. See page 2iy. 
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RACES OF MANKIND. 

White and Light Brown : — Europeans, Jews, Circas.sians, 
Egyptians, Arabs. 

Brown: — Abyssinians, Hindoos, Malays, Maoris, and most 
Pacific Islanders. 

Yellow East, South-Ea.st, Central and Northern Asiatics, 
Laplanders and Eskimos (will rapidly spread wherever a footing 
is allowed). 

Red : — North and South American aboriginals. 

Black African, Australian, and New Guinea aboriginals, and a 
few Pacific Islanders. 

THE ZONES AND IMAGINARY LINES OP EQUATOR, 
LATITUDE AND LONGITUDE. 



Arctic and Antarctic Circles are 66“ 32^' from the ]£qnator. 

These last four parallels divide the Earth into the Xortheru ancE 
vSoiilhern Frigid and Temperate Zones and the Tropical or 
Torrid Zone. 

Lines of Latitude vary in length, being drawn parallel to and 
both North and South of the Equator ; those within one tiegree of 
the Equator being known as 1“ North or South Latitude, and so on 
to the Poles which are 90“, the Equator being 0. They are al^o 
called Northern and Southern Parallels. 

Lines of Longitude are all the same length, being drawn from 
pule to pole, cutting the Equator at right angles ; those within oner 
degree of the Meridian of Greenwich being knowji as 1“ East or 
West Longitude of Greenwich, and so on to iKo°, most countriesr 
now reckoning Greenwich as 0, and using Greenwich time (see 
page 173}. 

Thus the Polar regions together cover but 46“ 55' of the Earth’s 
surface where the lines of latitude are shortest ; thc Tropical 46“ 55'' 
where they are /on.ijrs/ ,* and the Temperate Regions no less than 
H6“ 10' of that part of the Globe in which there is most of the Land 
Surface. 

THE EARTH. 

Note. — To convert kilometers to,, miles jnultiply by to, or if 
greater accuracy is required by 

The Earth is 147^ millions of kilometers from the Sun, when 
nearest to it at Perihelion on January r (perigee), at which time it 
moves quickest through space ; and furthest from it, viz., 153 millions' 
of kilometers, when in Aphelion on July 2 (apogee), when it move.s 
slowest. Its mean distance from the Sun i.s about 150 millions of 
kilometers, and the eccentricity of its orbit is *017. 

The Earth’s Polar and Equatorial diameters are 12,713 kilometers 
and 12,736 kilometers respectively, a difference of 43 kilometers and ’ 
a proportion of 292 to 293 * : being an oblate or elliptic Spheroid, 
its mean diameter is 12,743 kilometers. 

The Polar or longitudinal circumference is 40,008 kilometers, and 
the Equatorial or latitudinal circumference is 40,076 kilometers. 

•' 'SVeightsand the lengths of a seconds pendiiliini vary accordingly at different 
parts of the Earth's surface. 
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The quadrant of the arc of the Meridian is therefore 1,002 kilo- 
meters, instead of io,oco kilometers, as was supposed when the 
orii^inal meter was constructed. 

THE MOON AND THE TIDES. 

The Jloon’s mean distance is 384,375 kilometers, and the 
■eccentricity of its orbit is *05. 

The Moon causes the Tides, by attracting the Water (a loose 
body) more towards it than the solid paid of the Earth ; it also acts 
on the solid part of the Earth as a whole, pulling it away from the 
water on the other side : the Water is therefore heaped itp on each 
side of the Earth, by the Moon’s action, causing two tides a day 
instead of one. 

The Sun also does the same in a lesser degree. 

At New Moon, the Sun and Moon pull together, and very high 
tides are formed. 

At Full Moon, the high tides are nearly as high as at New Moon, 
the Sun and Moon acting together in pulling a higher tidal wave 
than the average, on each vSide of the Earth. 

The extra high tides are called “Spring Tides," and the extra 
low tides “ Neap Tides ’’ ; the greatest elevations and depressions 
are not observed until the second or third day after the Full or 
New Moon, 

The intensity of tides diminishes from the equator towards the 
poles. : ' 

At the same time every evening the Moon is about 12° higher, or 
further from the point in the heavens where the Sun sets, (360“ in 
about 30 day.s), i.c., about 48 minutes (time) later, which time repre- 
sents tlie delay in high tide every succeeding day, and conseqiiently 
24 minutes in the delay of each succeeding tide. 

Phases of the Moon. 

New Moon I O Full Moon 

J) First Quarter * | d La.st Quarter * 


The phases are thus shown in almanacs, but it should be noted tlint South of 
the Equator the crescents of tlie Moon in the First and Last Quarters appear the 
reverse way round to what they do North of the Equator. That is to say, I tie 
appearance of a waxinjj Moon in tlie Northern Hemispiiere is that of a wanint; 
Moon in the Southern. 



THE PLANETS. 


Name oE Planet, 

' or ■ 

‘Wandering; "Star 


Mercury 


I'lic EiV'Ui 

M.'u-s 

Planetoids (av.) 


Saturn . 
Uranus . 
Neptune 


vSvmbol for Sun O : diameter i,395.ooo kilometers. 

For converting kilometers to miles in .above, multiply by or if greater .accuracy 

is required g or -62137. 

The Planets or “wandering stars” all move round the Sun in the 
same direction, and under certain laws discovered by Kepler ; — 

(1) Everv planet moves in an ellipse, with the Sun at one of the foci, 

(2) The straight line drawn from the centre of the Sun to the centre 

of the planet sweeps out equal areas in equal times. 

(^) The squares of the periodic times of the several planets are pro- 
portional to the cubes of their mean distances from the Sun. 

The distances of the Planets from the Sun can be better appre- 
ciated by a knowledge of Bads's Law, which is approximately tree, 
except in the case of Neptune, the furthest planet, in wluch case the 
result is far too great. It is as follows 
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To the series of numbers, o, 3, 6, T2, 24, 48, 96, 192, 3S4, each one 
of which (after the second) is double the preceding one, add 4 to 
every term, and obtain 

4, 7, 10, 16, 28, 52, 100, 196, 388, 
representing the relative distances, to being that of the Earth. 

There is also a small Planet, named Vnlcan, within a distance of 
20 million of kilometers of the Sun. 

The Planets whose distances fi'om the Sun are less than that of 
the Earth, are termed the inferior planets, and those whose dis- 
tances are greateiy the planets. 

THE STARS. 


The “fixed ’ stars are distinguished from the Planets by remain- 
ing, as far as our sight i-eveals to us, immovable with re.spect to one 
another. The apparent motions noticeable to the casual observer 
arise through the Earth rotating on its axis, causing the stars to 
either rise in the east, and set in the west (like the Sun), or describe 
a complete circle, the centre of which is in line with the Earth’s 
axis. The stars in the same plane as the Earth’s Equator. ar§, the 
“zodiacal” stars, visible in both the Northern and Southern 
hemispheres. The same position of the stars in respect to the 
Earth recurs nearly four minutes earlier each night, and only at 
the same time after the lapse of a year (see “Sidereal day,” page 
172). At the Equator therefore, during a year, the whole Northern 
and Southern starry firmament comes into view. Stars are 
arranged in magnitudes, according to their brilliancy, stars up 
to the sixth magnitude being visible to the naked eye. We 
cannot say whether greater brilliancy of a star arises from its 
comparative pro.ximity, size, or greater intensity of light. The 
nearest fixed star is distant over 200,000 times the Earth's orbit. 


A FEW ASTRONOMICAL SYMBOLS. 


6 Conjunction. 
* Sextile. 

D Quadrature. 
A Trine. 


0 

60 

no 

120 


I Opposition, 
a Ascending N<jde. 

‘(S Descending Node. 
5 Declination. 


180 



'/'HE SIGNS OF THE ZODIAC 


THE SIGNS OF THE ZODIAC. 

Thy Sun, in its annual course, is always between the Earth aiu 
one of the constellations in the heavens, on the zodiacal line, whicl 
line has been divided into I2 parts,* so that each part contains < 
constellation or sij^n of 30°. The Sun takes one Solar or Calendai 
month to pass through one sign of the Zodiac.. In 1904 f ; — 

Mar. 2iHt, at I ■/?;. he enters T Aries (Spring begins *), Vernal Eq 
June 2 1st, „ (.ya. „ ss Cancer (Longest day ; Suinmei 

begins). Simmer Solsikc. 

Sept. 23rd, „ on. „ A Libra (Autumn begins). Aitiiimum 

Equinox. 

Dec. 22ncl, „ 6 ;», ,, vs Capricornus (Shortest day ; Winter 

begins). Winter Solstice/. 

Signs of the Zodiac. 


” Long. ) ■ . . a Long. 

Ram 0 j =ii: Libra ... The Balance 180 

Bull 30 I ut Scorpio „ Scorpion 210 

Twins 60 i f Sagittarius „ Archer •240 

Crab 90 vj Capricornus „ Goat 270 

Lion 120 ?s? Aquarius „ Water- 

Virgin 150 Bearer 300' 

K Pisce.s: Fishes 330 


T Aries 
a Taurus 
rr Gemini 
sts Cancer 
ifl Leo 
in? Virgo 


It was so divided as far hack as B.c. 3000, and the names of the Signs of the- 
Zodiac can be traced back to B.nbyionian ideas by the ancient miir.il paintings. 

( TIjc lumts alfet from year to year, but are corrected in leap years, which are 
omitted at the end of every century. A. larger difference than usual, therefore, 
occurred jn 1903, so that the shortest day actually fell on December 23rd. 

t In the Northern Hemisphere; Spring and Autumn are not usually spoken of in 
the. Southern: Hemisphere ; .Summei' and :Winter, .tnd the: length ;of days are.there 
reversed. Astronomical day begins at noon ; hence in.stead of .n.m. and p.m., wo 
refer to morning (>h) and afternoon (a). 
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TheHCCHnbocoramittedtomembryasfqllows:— 

The Kani, the Bttllv the heavenly Twins, 

And next the Crab, the Lion shines, 

The Vhgiri and the Scales, 

The Scorpion, Archer and She-goat, 

The Man that holds the Watering-pot, 

And Fish with glittering tails. 

A FEW COMPARISONS BETWEEN THE BRITISH EMPIRE 
AND THE REST OF THE WORLDa 
I. 'Area. ■ . 

The surface of the Globe is about 510 million sq. Kilometers (197 
million sq. miles). 

Of this, nearly three-fourths is water, namely 375 million sq. 
Kilometers (145 million sq. miles). 

This leaves a little more than one-fourth for the land, namely 135 
million sq. Kilometers (52 million sq. miles). 

Only about two-thirds of the land area, or approxiznately 90 
million sq. Kilometers (35 million sq. miles) is inhabitable. ■ 

The families of the British Empire own about 21 per cent., 
or over one-fifth of the total land area, namely, about 30 million 
sq. Kilometers (iij million sq. miles), and a very large proportion 
of this is inhabited^ 

il. Population. 

Out of a total population on the globe, roughly commuted at 
1,500 millions, upwards of 400 millions are British subjects, or 
about 26 per cent, (over one-fourth). 


Note ; — The British totals in I. and II. do not include Egypt,* 
where British influence is predominant, respected and valued, nor 


Sq. Kilonjeters. | 
Egypt Proper : Approx. Area r, 000,000 | 
Soudan Provinces „ „ 2,500,000 j 

Sq. Miles. 

' sfifi.ooo 1 
965,000 j 

Pop. 9,734000 
„ 10.000,000 

Totals : — .A.rea 3,500,000 

1,351,000 

Pop. 19,734,000 


The Metric System is more used in Egypt Uian the Imperi.-il. 


JIRITISH EMPIRE COMPARED WITH THE WORLD 22 n 


tlie Protectorates over various Chieftainships from Aden to the bead 
of the Persian Gulf. 

III. Distribution. 

The Polar rei4'ioas together cover but 46" 55' of the Earth’.*' 
.surface, where the lines of latitude are shortest; the Tropica^ 
4h^' 55 ' t where they are longest ; and the Temperate regions,' no less 
than 86° 10' of that portion of the Globe in which there is inost of 
the 'Land 'Surface. .■ 1 

The .Land and Water is distributed into Continents and Oceans 
apiproximately as follows .1 


i 

i : . 

Jlillions of 


Millions of : 

1 : Land, 


, — 

Water. 


— 


Square 

.Square 


Square 

Square 


Kilonieteis. 

Miles. 


Kdometers. 

Miles. 

Australia 

. 8 

3 

Polar Seas 

31 : 

12 

Europe 

II 

4 

Ind. Ocean 

62 

24 

Africa 

31 

12 

Atlan. „ 

93 

3f> 

N. and S. 



Pacific 

186 

72 

America 

4^ 

,16 




Asia 

: 43 .. 

: 16 




Totals 

135 

51 

Totals 

372 

144 


The United Kingdom comprises two islands in the centre of the 
Land area. Of the habitable land in the New World, the Empire 
owns the Northernmost ; and of the habitable land in the Old 
World, it occupies nearly all the Southernmost land. Its territories 
now almost form a horseshoe round the Indian Ocean, for the 
Indian branch is stretching, as by, a natural growth, towards 
Australia on the one hand and Egypt on the other, whilst between 
Egypt and the Cape the ties are continually strengthening.* 


* See specially prepared Maps. ■ s 

The Cape to Cairo Itaihvay alone will bring about more changes than wo can 
vet conceive. It will be about 8,000 Kilometers (s.ooo niiles) long, about one-halc 
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It is doubtful, too, if we, the Empire’s protectors for the time 
being, Jiave the rigiit to try and stop this natural growth. Rather 
should we turn our attention to the cutting away of c-verythiiig that 
helps to stunt its growtli and tends to its decay. 

lY. Commerce. 

The Aidthmetical Language of Commerce, or Weights, 
Measures, and Coinage. — WliiJst encouraging Trade within the 
Empire, therefore, we should at the same time foster its growth 
beyond its confines, by using the International Weights and 
Measures. 

. Although British subjects number oneTourth of the population of 
the Globe, only one-tenth of the \Yor 1 d’s peoples — or not one-lialf 
of the British subjects — use the Britisli Weights and Measures. 
Whereas during the last half century the International Metric 
System, of modern design, has been adopted by one-lhird of the 
Earth’s inhabitants, both in their home-trade and for their inter- 
commerce ; and the Government representing one-fifth of the 
World’s inhabitants (India) has twice been thwarted by the 
Imperial Parliament in its attempt to adopt the system. 

Apart . from hostile Tariffs, our trade also suft'ei's from the 
vexatious way in which we treat our Customers, for our 500 
millions of competitors for the World’s Markets also buy from us. 

Sir Edgar Vincent, K.C.M.G., M.P., summed up the position 
in a letter to the Decimal Association, dated March 13, 1902, as 
follows : — 

To sell to a man you must convince him." 

, ■“ To convince a man 3'ou must talk his language." 

“ The language of our richest potential customers in relation 
io calculation is the Decimal System." 

Some short-sighted people, however, say, ‘‘ But if our incompre- 
hensible system handicaps our trade in Foreign Countries, then 
surely it also hinders them from sending goods to the British Isles, 
India, and the Colonies." But although Foreigners, as retail 

•of which is already completed {3,150 Kilometers up to IJnlawayo, and about a.ooc 
Kilometers down to Khartoum). It will bring iiUo close touch, such as no other 
British Railway has yet done, Egypt, with ihs modern decimal coinage, W’eighis 
and measures ; East Africa, with its Indian coinage, &c. ; and South Africa, witli 
its Imperial weiglits and measure.^, and Butch land measure. Wliich will come 
first — the Cape to Cairo Railway, or a uniform Imperial decimal system ? 
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purchasers, will not study our system, as wholesale raanufactuTCls 
they take copies of our standards for the very purpose of invadirK 
what were once considered our preserves. As a Continental wrEp 
recently put it, “ Let the Britishers capture the Territory, as Icjlit 
as we capture the Trade.” f 

When we turn to Coinage, we find that ii European Countruiji 
have already adopted as a medium of International exchanll 
facsimiles of the French franc and its derivatives, with the resul 
that the commerce of each is fastly developing into an Inteniation:| 
one,_and many other Countries nurv have monetary units based oiji 
the franc. Are wC; to allow the process to continue, or adjust :c||ir 
Coinage before it is too late 1 1 

Shipping. — .A.bout 8,000, or one-half of the World’s Ocean-goin, | 
steanisliips, and about 3,000 sailing i vessels, carry the vBritilsT : 
Ensign. These steamships and sailing vessels respectively aggret 
gate _ tonnages of over 12 and 2 millions, or a total of. aboii^ 
X4 millions, the World's total {for vessels of 100 tons and upwarc||!| 
being approximately 30 millions. (Note.— Throughout the Worldj 
a register ton is reckoned as 2*83 cubic meters, but there is ini ; 
International agreement regarding gross and net tonnage. Sec! 
pages 53 to 59.) 

¥. Wealth. ' ■ ' 111 

Sir Robert Giffen, in a paper read before the British Association; 
September i i, 1903, assumed that the aggregate income of tlm 
people of the United Kingdom ivas about 1,750 millions, and their 
wealth about 15,000 millions. The wealth of the whole Empire, 
he considered, was about lialf as much again, Gennaiiy and 
France had probably only one-half and one-third this wealtli 
respectively, whilst the economic force of the British Empire and 
United States combined, he estimated, would outweigh the whole 
of the rest of the World. 

It is this vast ivealth, accumulated by our forefathers, that is 
to-day helping us. Not our behind-the-times Home and Inter- 
national business methods, 

YI. Language. 

About 120 millions, or nearly one-tenth of the population of thcfl 
World, can speak the English tongue, but only a few understanc|| I 
nor Commercial Language. 
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THE AK6L0-AFRICAN EMPIRE. 

With the tiJiies adopted under the system of “ standard time,” see p. 173. 


Dominions, Protectorates, &o. 

Government. . 

Area in 
sq. m.''" 

Population. 

Smith Africa 

(High Commissioner) 



(2 hrs. fast on Greenwich). 
Cape Colony with Wallish Bav 



Self-governing Colony 

277,151 

2 , 000,000 

Bcelmanaland Pte. .,. 

Resident Commissioner 

386,200 

80,000 

Ehodesiai including 450,000 ] 

British S. Africa Coy. 

750,000 

(> 00,000 

sOi tn. B. Central Africa i 

and Resident Comnir. 

Natal with Zululand 

Self-governing Colony 

34.019 

937.000 

Transvaal with Swaziland 

Crown Colony 

Resident Commissioner 

119,200 

48,326 

J ,000,000 

Orange River Colonv... 

208,000 

Basutoland ... ... 

10,203 

250,000 


Totals 

1,625,189 

: 5,075 000+ 

East and Central Africa 
{2 hrs, fast on Greenwich), 


5o,ooot 

■ ■ ■ 

345,000 

British Central Africa Pte. 

:. Foreign Office :. 

Zanzibar and Pemba Pte. ' ... 


250,000 

British East Africa Pte, {to 10° N.) 

11 II 

670,000 

, . 2,500,000 

(5 hrs. fast on Greenwich). 




British Somaliland Pte. 

■ 'n' ' ' 'll ' ' ' 

.. go, 000' 

150,000 

Socotvaarid Perim , ... ... ... 

India 

1,382 

.12,000 


Totals ... 

812,367 

' ' 3 , 7 . 57,000 

If'fflf Africa 

[actual Greenwich time). 

Colonial Office 

60,000 V 
.. 320,000 i 
, 26,700 


South Nigerimi'Pte. ■ 

30,000,000 

North Nigerian- Pte,' ■; . 

Foreign Office 

Lagos and Protectorate 

: Crown Colony 

2,000,000 

Gold Coast ... 

)» ■ i, ■ ■ 

40,060 

1, 500, 000 i| 

(r hr. slow on Greenwich). 



.Sierra Leone and Pie. 

■ ■ ■ ■ 11 ■ 

34,000 

1,000,000 

Gambia and Protectorate 

,, ,, 

3.5.50 

qo.ooo 


Totals ... ! 

: 484,310 

34 ,Syo,OQa 

The following Island.s 
(actual Greenwich time). 

Crown Colony 



.St. Helena ... ... ... 

47 

^..^so 

Ascension ... . ... ' ... 

Admindty Office 

3 ^ 

4 S 0 1 

(4 hours fast on Greenwich). 

Crown Colony 

800 


Mauritius, Tiodrigues and Ghagos 

400,000 ! 

Seychelles 

Crown Colony. 

149 

20,000 1 

Totals... 

X.034 

424,000 


Grand Totals ... 

2,922»gOO .. 

43,H4'6,ooo 


J See also Rhodesia. 


uneiers m o. i mivo, .v-oo nju.. . 

§ Excluding strips coastland now B.E. .tfrica. 
Excluding Ashantis. 



a 
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BRITISH POSSESSIONS CHI 
Almost form a 

HORSE-SHOE ROUHO THE INDIAN OCEAN 
Their trade relatiom are harassed by three etisiincf types of weights 
measures, and four simtdards of silver coinage. 


This Map also indicales the lines on whfch the greater ,parthf cmr scattered Empire 
destined to heforoe consolidated, for it sJiows at S #aivce what cnuiitries are still open 
r acduisition by absorption or purchase, or !>? exditmge with other countries, to make , 
continuous stretch of Brithh Territories front Cape Town to Singapore. So iwpprtant 
is this “connecting-up" or " hcriie-shoe " policy to radia and Egypt, tliat Great Britain 
should be ready, whenever necessary, to apply the-ptinclples of the Mcatoit Poctrine to 
the Seaboanis of Arabia and Persia, - . 

Oafyriyhi-. • ’ , „ ' b, . ' ; ■ ' 




ihrSUiiid^rdJXjiiei are O'lS'S0°etc. See'StcauSxa-cbTmui’ axi^ii0U)^friGCm, Empire" 



! ^ 3 !"• » P ('•■r L . . , 'FJ i 
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THE UNIOM FLIG. 


( The banner of St George formed the colours of the Plantagene 
i Kings, a white flag with a plain red cross, the arms of which ard 

> at right angles to the sides of the flag, ] In 

j I'he banner of St Andrew was a white saltire, or diagonal cross, 

, on a blue lielcl. 

! In 1707, at the union of the English and Scottish crowns, these! li 
I flags Avere combined, the red cross being fimbriated (/.e., merely || 

fringed with the white border) and laid upon St. Andrew’s banner. 

; This flag was known as the “ Jack,” because it was ordered by the 

I first King of Great Britain (James VI. of Scotland, I. of England), 

! wiiose signature was always “ Jacques.” ' 

I ^ In 1801, at the union of Gi-eat Britain and Ireland, the banner of jl 

I SI. Patrick — a narrow red saltire or diagonal cross on a white field 

— was fimbriated and laid upon the banner of St. Andrew, andlli 
j upon these the fimbriated cross of St. George was iaid. . But the > ■ 

■i white margin of the Irish red cross was not made unifoi'm through- . 1 1 : 

I out, because, on the analogy of the uniform margin of the English 
! red cross, that would have indicated only the original white ground 
; of the Irish Saltire, and would thereby have obliterated the Scotch 
while saltire altogether, leaving only the blue ground in the angles 
j! to indicate tlie original national flag of Scotland, It was accord- 
ingly provided that in the tw'o “ cantons ” or quarters of the flag 
nearest the staff the upper white margin of the combined saltires 1 1| 
should be much wider than the lower, this order being reversed in J 
’ the two outer cantons. This flag is called the “Union Jack.” No j 
j Union Jack is properly constructed unless this arrangement is 
I scrupulously respected, nor is any such flag properly proportioned, 
according to established usage and prescription, unless the length 
. or “ fly ” of the flag is twice as great as its height or hoist,” There 1 
I, are other niceties of construction, such as the precise point at- 

i' which the combined saltires of St. Andrew and St. Patrick should 
1 intersect the cross of St, George ; but as some latitude of usage 
I seems to be tolerated in these respects— indeed the authorities are not , 

■ quite unanimous about them—they need not be described in detail 
!• . In the Royal Navy the Union flag is plain, but in the Merchant 
I' Service it must have a white border. When this latter is flown 
: from the mast-head it is a signal for a pilot, and is called the 1 , 
I •' Pilot Jack.” 1 
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MAJrrm’S TABLES 

A TABLE OF THE 
KINGS AND QUEENS OF ENGLAND 

From 827 to the Present Time. 


Saxons and Danes. 


Egbert . ' 
Ethehvulf... ; 
Etbelbald i ^ 
Ethelbert [ 
Ethelred ... ... 

Alfred 

Edwai'd the Elder 
■■'■'Athelstan;.:. ■ 

Edmund 

Edred 


Edwy 

Edgar 

Edward the Martyr 
Ethelred II. 

Edmund Ironside 

Canute 

Harold I 

Hardicaaute 
Edward the Confessor 
Harold II. 


The House of Normandy. 


William I. 
William II. 

... ... 1066 I Henry I. ... 

1087 1 Stephen ... 

rroo 

J 533 


The House of Plantagenet. 


Henry II. ... 
Richard I. 

John 

Henry III. 

IT 54 PIdward I. 

llSo Edward II. 

, , 1199 Edward III. ... 

1216 Richard II. ... 

... 1272 

: ■ .'iso;:' 

... 1327 

1377 


The House of Lancaster. 


Henry IV. 
Henry V. ... 

- 1399 j Henry VI. 

1413 1 

r422 


The House of York. 

1461 I Richard HI. 

1483 1 


Edward IV. 
Edward V. 



AVA'CS AND QUEENS OF ENGLAND 


The House of Tudor. 

14% Mar)' I. 

... 1509 Elizabeth 

-1547 


The House of Stuart. 
... 1603 I Charles I. 


Commonwealth. 

1649 Richard Cromwell L. iimi 

Protector 1658 

1653 Richard Cromwell resigned 1659 


Declared May 19 
Oliver Cromwell Lord 
Protector ... . ... 


T House of Stuart Restored. 

Charles II. ... ... 1660 | James II. 

Interregnum Dec. ii, 1688 — Feb 13, 1689, 
William III. and Mary II. 1689 I Anne . ... 

(Mary died 1694) 1 


The House of Hanover, 

1714 George IV. 
i727 William IV 
... 1760 Victoria f .. 


The House of Saxe-Cohurg. 

1901 Whom God pi-eserve. 


Edward VII. 


* Jaiues I. of England and Vl.'yf Scotland. Since James’s time the Crowns of 
England and Scotland have beenunlted, but the Parlianienls were not one until tlu' 
.ilct of Union in 1707. The Parliaments of Great Britain and Ireland were umied 
on ist Tan,, 1801. 
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THE KING AND EOYIL FAMILY. 

His Majesty Edward VII „ by the Grace of God, of the United 
Kingdom of Great Britain and .Ireland and of all the British 
Dominions beyond the Seas, King, Defender of the Faith, Emperor 
of India * ; eldest son of Oueen Victoria and Prince Albert of Saxe- 
Cobnrg and Gotha ; 6, ’'November 9th, ,1841 ; m. JMarch loth, 

1863, to the Princess Alexandra {h. .December 1st, 1844), eldest 
daughter of the King of Denmark ; succeeded to the throne 
January 22nd, 1901 ; has one son and three daughters living. 

T. George Frederick, Prince of Wales, Duke of Cornwall and 
York ; Vice-Admii*al of the Royal Navy ,* b. June 3rd, 
1865 ; in. July 6th, 1893, to the Princess Victoria Mary 
(“ May ”) of Teck ; has live children— four sons and one 
daughter : — (i.) Edward, b. 1894 ; (ii.) Albert, b. 1895; (hi.) 
Victoria, b. J897 ; (iv.) Henry, b. 1900 ; (v.) George, 6. 1902, 

2. Louise, L February 20th, 1867 j m, July 27th, 1889, to Duke of 

Fife ; has two daughters (i.) Alexandra, b. 1891 ; (ii.) IMaud 
&. 1893. 

3. Victoria, b. July 6th, 1868. 

4. Maud, b. November 26th, iS6q ; in. July 22nd, 1896, to 

H.R.H. Prince Charles of Denmark. 


THE IMPERIAL PARLIAMENT. 

In England and Wales, about every 66,000 of popiiiation have x Jfeniber. 

„ Scotland ,, 6j,ooo „ i „ 

„ Ireland ,, .^4,000 „ i ,, 

There are 670 Members returned in all, namely by Great Bidtain 
567 and Ireland 103. Nearly one-half of these, drawn from all 
parties, are in favour of a Bill for the general adoption of ilie 
Metric System. 


** India here means that portion governed by Native Princes, under British 
suzerainty; over " British” India our King rules as King, heuco the tenn King- 
Emperor." 



ABBREVIATIONS 


%, per cent. ; at ; a/c, account ; cjs, case or case of ; deg)|e| 
of an arc or thermometer; minute of an arc or foot linef I 
", seconds of an arc or inch lineal ; minutes of time ; s., secoii|l| 
of time ; broad arrow, Government mark for solids ; cnnl’l 

foot or bench mark, /|\) indicates surveying levels taken kl 
that spot. 

advertisement, ■ on the passage. "> ■ 1 1 

nn.sri., answered. /.O.Lh, I owe you. 

Jr, first class, best quality. L.S. (Incus sigilli), the place . f 

/i.i., bill of lading. the seal, 

C. or Cap. or chapter (Act Memo., inemorandum. 

of Pari.). i¥emos., memoranda. ■ ' ‘i 

contd., continued. MS., manuscript ; Plural, fl/S.S’, j 

cq., cheque. jY./i,, note well. 

C.O.D., collect on delivery. nem. con., without opposition. . ■ 

C'r., credit, creditor. ■ non. seq., it does not follow. 

Dr., debit, debitor, O.K., all correct; it ;tii 

Ditto, or do., the same. ■ pd., paid. 

C.C., errors excepted. p., page, 

f. aud errors and omissions ||;|| 

■excepted.' . /rr^re.jin the.placdof. .. rl 

L'.g., for example. par., para., paragraph. 

etc,, and the rest, and so on. per annum, by the year. 
cf. seq., and the following, and pro. tan., for the time being. 11 I 

what follows. pro.v,, the next month. 

(M'., example. P.P.C., {pour prendre conge), to. 

fig., figime. take leave.^ 

y.o.b., free on board. PS., after written. 

Fonvd., brought or carried for- P.T.O., plerase turn over, 
ward. , (?•, or ?, query, ’ : 

ib., ibid., in the .same place. j q.q. (see next page). 

that is to say. j i?/'. , quarter. 

in/., iufya., see below. ! qty., quantity. 

mV., the present month. j (f.F. (quod vide), which see 

int,, interevst. re., in the matter of* • 


reed., received. 
n’M., returned. 

R.S.V.P., answer if you please. 
sic., if it can be so expressed, 
.s-.s. , steam ship. 

sailing ship or vessel. . 
stci., let it stand. 


snf). or supra., see above. 
tdt., the month immediately 
.. past. 

•I.',, vei'sus. 

vid. or vide., see. 

vis., namely, to wit. 

IV.P., weather permitting. 


O q. (qualitate qum), Roman-Dutch-Law idiomatic phrase, signi- 
fying that a person so signing is acting for a principal named or 
unnamed, usually the latter. 


A FEW MATHEMATICAL SIGNS, &c. 


-j- Plus, addition,’ 

— Minus, subtraction. 

X By, multiplied by. 

Divided by. 

1 : 3 : : 4 ; 8 Signifies as l is to 2, 
so is 4 to 8. 

3 .f. 10 =■- - -3 

3 ^ 9 = t r= ’3 
In the fraction 3 is called the 
dividend or numerator, and 10 
the divisor or denominator. _ . 
Numbers appearing within 
brackets, or with a line drawm , 
over them, are to be regarded | 
as one quantity, 
v/ Square root. 

Cube root. 

= 1 = Is contained in. 

= Equals, equal to, becomes. 

Unequal to. 
j! Parallel to. 

Not Parallel. 

Therefore. 

Because. 


j;:t>*t'Gfeater'than.;, 

I < Less than, 
i Not greater than. 

Not less than. 

1 Perpendicular to. 
z Angle. 

L Right angle. 

A Triangle, 
a Square. 

C3 Parallelogram. 
ir>: Ratio of circumference Of a 
circle to diameter. 

O Circumference. 

0 Circle. 

(3 Semi -circle. 

Quadrant, 

Arc. 

CO Infinity, 
cc Varies as. 

0 Variation, declination. 

X Izititude. 

^ Any angle. 

9 Any angle. 

Log'., Logarithm. 


SIZES OF GROUNDS OF OUTDOOR GAMES 


SIZES OP GROUNDS, &c. 

(Outdoor Games.) 

SSIERAL REMARKS. 

The idea of this little hook is to encourage the adoption throi' g - : . 
nut the Empire of the “ Metric Decimal System of Measures, &c. " : 

and if athletes : used the Metric Measurements for their Ga:u s^ v 
and Sports, they would be helping on a great Imperial inoveme t : i 
by making the measures familiar to us all, in an agreeable way. 

In marking out grounds the proportion of the various measur 
ments to one another is at once apparent by the Metric measuK i, ; ; : ' ■ 
and more easily carried in the memory than if the present measur & 
are used ; thus, an Association Football Ground would be i( > 
meters by 75 meters, with a goal width of 7*5 meters and go i 
height of 2'5 meters, and so. on, instead of mixing up yards, fe? 
and inches. 

Plans of grounds are therefoi-e given in duplicate, one copy show . 
ing the present Imperial, and the other, the suggested Metr: : 
denominations for experts to consider, or improve upon. 

CRICKET, 

Recognised xiuthority : The Marylebone Cricket Club (M.C.C.) 

Secretary, F. E, Lacey, Esq., 29, Cavendish Road West, Lon- 
don, N,W. 

By the 1903 rules • 

The wickets shall be pitched opposite and parallel to each ott .ei, 
at a distance of 22 yards (= 20-x meters, sayao meters). 

Each wicket shall be 8 in. ( == 2 decimeters) in width . 
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The bowling crease shall be in a line with the stumps ; It ft. b in. 
(= meters) in length ; Ihe stumps in the centre ; with a return 
crease at each end, at idght angles behind the wicket. 

The popping crease shall be marked 4 ft. _(— 12 decimeters) from 
the wicket, parallel to it, and be deemed unlimited in length. 

The stumps shall be 27 in. out of ground, and the bails shall not 
project more than Jin. above them, /.c., 27J in, in all (-- 7 deci- 
meter's). 

Kach bail shall be 4 in. (= j: decimeter) long, v 


ASSOCIATION FOOTBALL. 

Recognised Authority : The Football Association. 

Secretary, F. J. Wall, Estp, 104, High Holborn, London, W.C. 

By the 1903-4 rules : — : 

The field of play shall be : — Maximum length, 130 yards ; mini- 
mum length, 100 yards ; maximum breadth, 100 yards ; miiiimunl 
breadth, 50 yards. 

The field of play shall be mai'ked by boundary lines ; the lines at 
each end are the goal lines and the lines at the sides are the touch 
lines ; the touch lines shall be drawn at right angles to the .goal 
lines. A flag with a staff not less than 5 ft. high shall he placed at 
each corner. A half-way line shall be marked out across the field 
of play, and its centre shall be indicated by a suitable mark : a 
circle with a 10 yards’ radius shall be made round it. 

The goal shall be upright posts fixed on the goal lines, equi- 
distant from the corner flag-staffs, 8 yards apart, with a bar aemss 
them, 8 feet from the ground. The maximum width of the goal- 
posts and the maximum depth of the cross-bar shall be 5 inches. 

6 Yards fi'om each goal post, lines shall be drawn at right angles 
to the goal line, for a distance of 6 yards, and the extremities of 
these lines shall be joined by a line 20 yards long, parallel to the 
goal line. The space thus enclosed .shall be called the “ (foal 
Area.” 



SIZES OF GROUmiS OF OUTDOOR GAMES 


] 8 Yards fj'om each ^oal post, lines shall be drawn at right angles 
to the goal line, tor a distance of iS yards, and the extremities of 
these lines shall be joined by a line 44 yards long, parallel to the 
goal line. The space thus enclosed (excluding the Goal area) shall 
be called the “ Penalty Area." 

12 Yards in front of the centre of the goal a mark shall be jnadc 
called the ‘‘ Penalty-kick Mark." 

In luknialloual matches, the dimensions of the field of play shall 
he; — Maximum length, 120 yards; minimum length, no yards; 
nia.xiinuin breadth, 80 yards ; minimum breadth 70 j^ard.s. 

For Plans see pages 238 and 239. a 


RUGBY. 

Recognised Authority; The Rugby Football Union, a 

Hon. Secretary, G. Rowland Hill, Esq., 5, Danes fnii. Strand, 
London, W.C. 

By the 1903-4 rules : — 

The held of play shall not exceed no yards in length, nor75 }’ards 
in breadth, and shall be as near these dimensions as practicalrJe, 
Avlth a flag at each corner. 

The linCsS defining the boundaries of the field shall he suitably 
marked : the lines at each end are the goal lines, and the lines at 
the sides are the touch lines ; the touch lines shall be drawn at 
right angles to the goal line.s. 

The goals shall be upright posts e.xcceding il ft. in height, fixed 
on the goal lines, equi-distaut from the corner flag-staffs, x8 ft. 6iji. 
apart, and joined by a cross-bar 10 ft. from the ground. 


Lines defining 23 jxircis from the front of the goal Jine,s, a half- 
way line, and “’dead-ball lines " may also be marked out, the latter 
not' more than 23 yards behind the goal lines, and the touch lines 
produced to them. 

The centre of the field of play can be indicated by a suilable 
mark, .and a circle with a 10 yards’" radius may be made round it. 
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(The two latter paragraphs refer to the method of marking out 
groundsill South Africa, and are not mentioned in the By-Laws 
of the Rugby Football Union.) 

For Plans see pages 240 and 241. 


HOCKEY. 

Recognised Authority : The Hockey Association. 

Hon, Sec.: A. Frampton, Esq., Woodlawn, Teddington. 

By the 1903--4 rules ; — 

The field of play shall be 100 yai'ds in length, and not more thafi 
Co yards nor less than 50 yards in breadth, with a flag at each 
corner. 

The lines defining the boundaries of the field sball be suitably 
marked: the lines at each end are the goal lines, and the line.s 
at the sides are the touch lines : the touch lines shall be drawn 
at right angles to the goal lines. 

Lines defining 25 yards from the front of the goal lines {called 
hnlly lines) and a half-way line shall be marked out. 

The centre of the field of play shall be indicated by a suitable 
mark. 

The goals: shall be 2 in. square upright posts, fi.ved on the goal 
lirie.Si equi'distant from the corner fiag-siaffs, 12 ft. apart, and joined 
by a cross bar 7 ft, from the ground. 

In front of each goal shall be drawn a line 12 ft. long, parallel to 
the goal line, and 15 yards from it ; the ends of this line shall be 
curved round to the goal lines by quarter circles, of which the 
goal posts form the centres : this line to lae called the slrikiny, 
circle. : 

Parallel to the touch lines and 5 yards therefrom, should be 
drawn two dotted lines, the length of the field of play, called the 
S-yard lines. 

Small quarter circles, 3 yards radius, may also be drawn at each 
corner of the field for the corner hits. 

For Plans see pages 242 and 243, 
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LAWN TENNIS. 

Recognised Authority : The Lawn Tennis Association. 

Hon, Sec ; G. R. Mewburn, Esq., B.A., 33, Old Broad Street, 
London, E.C. 11 11 

By the 1903 Rules : 

The Court is divided across the middle by a net, tire ends of 
which are attached to the tops of two posts, which stand 3 ft. 


in. at the posts, and 3 ft. at tie- 


outside the Court on each side. ,; 

The height of the net is 3 R* d 
centre..""' I 1 11, ■ . 

: The marking of the part of the Half-Court line betweeh I pe - 
Service-lines and the Base-lines may be omitted, with the exb|p-, 
tion of a small portion at the centre of each Base-line, as indili|ed 

in.thC'pIans. ^ IJ ..'' , 

The following suggestions are made for adopting tlie Metric 
Measurements The net J in. lower, and the Half-Court shortened 
in proportion (about 34 in.) and decreased in width about 2 m. ; the 
total length of Courts increased about 4I in. each end, and the, total 
width for the three or four-handed game increased i in. 

For Plans and Measurements see pages 244 to 247, i nn 

CROQUET. 

Recognised Authority : The United All-England Croquet 

Association, Wimbledon. 1 

By the 1903 Rules ; — 

The dimensions of a full-sized Croquet Ground shall be 35 yarchs. 
in length and 28 yards in breadth, within a boundary line accurately 

Smaller grounds should be made m the same propoition, anj 
multiple of 5 by 4 (.1° 8 24 ; 25 X 20 ; 20 x 
A spot of whitening shall be placed accurately at each coinci,. 

^ ft 'from both boundaries (or thin or dotted lines inay be drawn 
parallel to and 3 ft. within the dead boundary lines), also on the 

stai'ting point, , , ■ . , . 

The uprights of the hoops 'shall be 4 in. (= i decimeter) apart, 
inside measurement, and the hoops shall he 12 m. (- 3 decimeters) 
out of the gn^und ; (he pegs 2 ft. ( = 6 decimeters), upright and firm 
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Measurements on a fuli-sized ground : — 

Pegs in centre line of gi'ound, 7 yards from nearest boundary. 

Hoops up centre line of ground, 7 yards from I'egs and 7 yards 
apart. 

Corner hoops, 7 yards from and in line wUii the pegs. 

If Metric Measurements were used, and tlie length of the ground 
to the width were as 4 is to 3 instead of as 5 is to 4, a full-sized 
gr-ound would he 32 meters by 24 meters ; and the pe.gs could he 
8 meters from the nearest houndary ; and the hoops up centre line 
■of ground 6 meters from pegs and 6 meters apart. The corner 
hoops, 6 meters from and in line with the pegs. 

Already', the uprights of the hoop are 1 rlocimeter apart, witli the 
cross-bar 3 decimeters above ground, and tlie pegs 6 decimeters. 

For Plan, and Order of making Hoops and Pegs, see next page. 


WATEB POLO, 

Recognised Authority : The Amateur Swimming Association.* 
Hon. Sec. G. W. Hearn, Esq., Ladymeade, Walliscourt Road, 
Weston-vSuper-Mare, 

By the 1903 rules ; — 

The distance between the goals shall not exceed 30 yards, nor be 
less than 19 yards ; the width shall not be more than 20 yards, and 
•shall be of even width throughout the field of play. In baths, the 
half-way line and also the 4 yards penalty lines shall be marked on 
both sid"es. 

The goal posts shall be fixed at least one foot from the end of 
the bath, or any obstruction, and be lo feet apart ; the cross-l'sar 
■for hanging rope from which the goal flags may be hung over 
running water) shall be 3 feet above the surface, when the water 
is 5 feet or over in depth, or 8 feet from the bottom when the water 
is less than 5 feet in depth (it should not be siiallower in any part 
than 3 feet). 

• If Metric Measurements are used, for the word “ yards ” in the 
first paragraph read “ meters ” ; for i ft. read 3 decimeters ; for 
10 ft., 3 meters ; 3 ft., 1 meter; 5 ft., meters ; 8 ft., meters. 


' A, S. A. H.indbooJc, Boot ,'intl Son, Ltd,. Blect Lane, Old Haile)', J-inidon, 
K,C, ts. 



J CROQUET GEOUND 


PLAN FOR MARKING OUT 

A CROQUET GROUND, 

AND OKDUR OF MAKING HOOPS AND PKGS. 


Starting point one foot (3 decimeters) from left-hand corner hoop, and opposite- 
: its centre. 

For Metric and ordinary Measurements sec page 235. 


■ MaxJSOl^. Min 100 Yds. 
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PLAN FOR MARKING OUT 

ASSOCIATION FOOTBALL G1 

In ordinary Imperial Measurements, 

-Maoc.lQOYds Min 50 Yds.- - 

Yds.—y iSYds - y 

GFds HVds OVds 

: :i il'.': i... ^ : 


Circle 
10 Yds 

Radios 


PBNAtTY* HI OX MARK 
PBHA ITY AREA 
GOAL AREA 

Goal Lm4 

■ ■ C(Mi : 
Sft. high. 

See opposite page and page 23 


Toneh Line. 


wo mel/irs 
Tou-cIvTAne 



/IN ASSOCIATION FOOTBALL GROUND 


PLAN FOR MARKING OUT 
ASSOCIATION FOOTBALL GROU 
Practical Metric Measurements. 

; — JSrneters 

i-WhtnAers-* 


~40 meiers 


/ Cirde ' 
'10 meters 
1 Radius 


PENALTY * KJCKMARM 
PENALTY AREA 


See opposite page and page 
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PLAN FOR MARKING OUT 

A RUGBY FOOTBALL GROUND 

In ordinary Imperial Measurements, 

= Not exceeding. 

n e. ySyds ->■ 

Ivad hcLll line 


Circle 


Madtcis 


“Geaxl ~3aU ~Une 

Goal cross-bar 10 ft.; high. 
See opposite page and page 235. 





4 RUGBY FOOTBALL GROUND 


FLAX FOR MARKING OUT 

A RUGBY FOOTBALL GROUND. 

Pradicul Metric Measurements. 


In-Goal 

GOAL 

5'5 m ■ ■■' ■ " . ■ 

(Cross- bar 3/^ high) 


'Circle,^ 
10 m. 
Sadius 


( Cross • bar 3 m high) 


GOAL 
In ■ Goal 


Dead baU> line 

See opposite page and page 233. 


3N_n_ Hanoi 
apuvj^ 001 
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PLAN FOR MARKING OUT 

A HOCKEY GROUND 

111 ordinary Imperial Measurements. 
Max.eOTards.MirvBOYards 



7 FMlhigh ^ 

mYards > < liEeet > <l&Yards 


STRIKING CIRCLE 


I . ; . L ./- "'MFeet . . V : ’ 

6QAL 7l€el high 
See opposite page and page 234, 


5 Yards Line 





iOO melcrs 
rouoHUkE 



■I HOCKEY GROUND 


PLAN FOR MARKING OUT 
A HOCKEY G.R 0 U N D 
Practical Metric Measurfenjents. ^ 



Um „ 


STRH<INQ CIRCLE 


GQAlZmihight 

See opposite page and page 234. 


TOUGH LINE 





MAI? TIN’S TABLES 


PLAN FOR MARKING OUT 

LAW^N TENNIS COUITJ 

THK SINGLE-HANDKU C5AME, 

In ordinary Imperial Measurements. 
Base Line 27 Feet 


Service Line, 27 Feet 


S eruice Lin^, 27 Feet 


Bcuse Line, 27 Feel 
See opposite page and page 235. 


■BtlT 









iVel 9 decimeiet'i. 





A LAWN TENNIS COURT 


PLAN FOR MARKING OUT 

A LAWN TENNIS COURT. 

THE SINGtE-HANDED GAME. 
Practical Metric Measureinents sug^’ested. 

Base Line SjTielera 


Service LineSmekrs n 





■UJ7^T/N^S TABLES 


PLAN FOR MARKING OUT 

A ■ LAWN TENNIS COURT 

THE THREE OR FOl’ R-HANT)F.D GAME. 

In ordinary Imperial jMeasnrement.s. 

Base Line . 56 Feet 


Service Line, 27 Ft 


j S^'rviee Line , 27 Ft. 


Base Lme.36Fl. 

N.B.“By coiiliniiing the Seinnce Side Lines to the Base Lines, as siinwn hv tiic 
dotted lines above, this Court can be used for either the Single ur the iJotible Game, 
Sec opposite page and page 2 ^ 5 . 


S ide Itine 






■4 LAWN TENNIS COURT 


PLAN FOR MARKING OUT 

A LAWN TENNIS COURT 

THE THKEK OR FOUR-HANDED GAME. 

Practical Metric Measurements suggestecl, 
Base Line llmeisrs • • 


Sj; ServiceLine S meters, t 


Ukml 
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Abyssinian carat... 

.86 

Acre 8, 44, 45, 154, 139, 183. iSh, 209 

: Acts, Pari., Colonial 
„ Imperial 

27 

■■■ ^ '■... ' 21: 

„ Indian 

3$ 

„ Medical 

77 

„ vetoed 

.33 

Adniiraityknots... : 

... 42, 48, i6q 

■ Ale measure : 

64 

Allowance, remedy 

88 

Alloys, coinage ... 

88,03 

Ampere .„■ - ... ■ 

1H8 

Analysis, grav. and vol. 

... 70, 81 

Anglo-African Empire • 

224 

: Angular mea.sure 

... 169, 206. 218 . 

Anker ... 

66, 67 

Anomalistic Year : 

17.3 

Antarctic Circle ... 

... ... 215 

Antipodes Day ... 

... 176 

Apothecaries' measure 

77, 70, 14", 144 

„ weight 

77, 78, 83, 142 

Ar (Fr. measure) 

... 120, 134, 1.30 

Arabic carat 

... ... 86 

.■\rc of a circle 

.1. J19, 207 

.4i-cllc Circle 

21S 

.■Vreas, circular ... 

207, 209 

„ land and, water 

... 220, 22t 

„ mensuration 

... 206, 200 

„ square 

... 209,216 

Arithmetic 

I95-2IJ 

Arithmetic by logarithms, 

... 204 

Arithmetical langua,ge , 

... ... 232 

Arpent 43. 46. 47. 134. ^og 

Association football 

..■. 232,238 

A.stronoraical day 

171 

„ symbols 

218 

Atmosphere 

.. ... 187 

Aum 

66, 67 

Aune 

■ ■ '^ ■'... 28 ' 

Avoirdupois pound 

8, 69 

„ weight 

,, 6S, 133, 141 

Axis of earth 

214, 215 

Babylonian system 

169, 219 
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Bag of corn, 
Bankers' weights 
Barbed wire' 
Barleycorn. 

Barn gallon ^ 
Barrel ... 

Beer measure 
Bells, ship's 
Billion 


I';U5E 
.^.1. 74 
... 0.4 

... 210 
4.4 
... 64 
25. 65-1)7 

: 64 

... 177 


Bi-metaliism ... .... 

... 163 

Binary .sj’stem ... ,10, 13, ii.p 

117, 17H 

Board of Trade 21-23. 26,35,70, 

r29, 1.S.S 

Bodies falling 

212 

Book-keeping, decimal system 

... j:io 

Book.s ... 

... I, 11 

Bottles 

... fif) 

Bread ... 

23, 75 

British denom'nations ... 

... 315 

„ Empire ... 

220 

,, Phannacopaiia ... 

77-81 

„ shipping ... 

53, 22.3 

„ standards 

... 116 

„ thermal unit 

... 187. 


Bronze coins 
Buckets ... 
Bullion ... 
Burden, ship's 
Bushel 
Butt 


04, 0,5. 107, 147 

... ... >>o 

... ... ,5,i 

24, 60, 74, 150, 132 
63-67 


Cablegrams ... ... 175, 170 

Cable’s length ... ... 41,42,134 

Calculating machines 

123, 1.27, 203 

Calcnlations ... ... ... 103 

Calcul.ator, date ... ... nso, 202 

Calendar months . ..1 170, 211,) 

Cancer, tropic of.., ... ... 214. 

Candle-power ... ... ... i.ss 

Gap.adtv, measure of 

70.-82, !42 

Cape measures 

«> 18, 32. 33, 42, 43, ()!, f,f. 

Cape to Cairo raihvaj'' ... 221 

Capricorn, tropic of ... ... 214 
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86-88, 118, 142 
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... 186 
68, 76 
. 116, iSC. 
... 142- 
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... 170 

‘)o. 44.438 

1)0, 6r, 76 

: ... 370 


Carat ... , 

Cask measures ... 

Celiiis thermometer 
Cental ... 

Centigrade thermometer 
Centner ... 

Cents, proposed. Imperial 
^Century... ... 

Cliaiu' ... ... 

Chatdnm 

Christian dironology 
Churns .... ... 

.Circle, mensuration of 
„ plants in a 
Circular metisure . . ._ 

Civil d:iy 

Clinieal’tliermometer 
Clocks ... : ... 

Cloth ineasiire ... 

Coal 

Coim.veight.s ... 

Coinage-Babul ... 

„ Foreign iinci Colonial 

9t), 112, isd 

„ Imperitil ... 24, 89, 91 

Coinage, Proposed Decimal 

toj, 106, 147, 154, 156 
Coke ... ... ... 60, 76 

Colonial Acts ... ... ... 27 

Colonial Moneys... ... 96, tia, 156 

Colours ... ... ... ... 213 

Combined Effects ... 147, 157 

Commerce . ...123, ray, ,232 

Commercial numbers ... 191, 194 

Commission, how torcaloulate ... 200, 


64 
... 207 
... 209 
... 169 
... J 72 
... IS6 

- 17.1 

10 , 4.1 
76, 18S 
9.1. 9.3 

... m 


Coinpari' 

sons 


!■ 


Avoir; and Troy , 85 . 
B. Empire ... 220 

„ lineal measures .}6, 48, 13S 

„ metric denonis, ... Ii .3 

,, radioes ... ... ti8 

thermometers ... 186 

„ Metric lineal measure 

3, 13.1, 138 

, „ surface 1.44, 139 

„ „ cubic 13s, 140 

„ „ weight a, 135, 140 

,, „ capacities 2, 136, 14s 

Compass ... _ 118, 178 

Complications (see Intric.icies) 

Cimfiilar Heports ... 13, 124 

CtMJversion numbers (see Comparisons) 


Goomb ... 

Corn by Weight 

Corn measure ... 61, 73, 136 
Corn Ketnnis .\ct 
Cotton Trade 
Cotton yarns 

Counterpoise Weights 


IllGK 

61 


Count le.ngth.s 
County Maps 
Crau ^ ... 
Cricket ... 
Croiiuet ... 
Cubic me, as lire 
Cubit ... 
Currency 


36, 71 . 


. 9 I- 


13.S, 

43 , 

-114, 


^ 5 t 

|t ,32 

\m : 

13 

71 i 

E 

62 

E 

40 

fo,.'' 

'66 




Danube rule ... , 

Date calculator i 

,, mark ■ 

Days, table for number of 
Days, various i6S, 171, 176, dip 

Decimal .‘Vssociation ... ... |i6 

Decimal Coinage Proposed 

: ■ :I 05 ,, 106-114, i47-t| 
Decimalisin.g effect combined : ... if 

Decimal old measures ... 7,41,61 

Decimal parts of ■£ i];s 

' „ J’ear a 

„ radix iiR, I 

Decimal Weights and Mea- 
sures Proposed ... 133, 147. 1.54 

Decimeter 
Declaration of gold ... 89, c)o 

Degree (arc) ... ... 41,169,3™ 

„ (temperature) ... ... i.Sp 

Denominations, Brit, and metric ... n[4 

Densities ... ... 182, 18.3, 2i|7 

Diamonds ... 86, 11,8, 136, 14 

Kfiit ... ... 

Displacement, ton 

Dispute, dec. coinage 

DislribuUon, B. Empire ... 

„ land and water 

Division 

Dookdiies 
Dot-dash .sj’stem 
Drapery trade ... 

Drawing papers ... 


196, 20. 
S 3 . JSt 
m, 


^50 
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13, 188, 
... 8 . : 


Drugs 

Dry measure ...: 

DuMin time 
Duodecimal .system 
Dutch weights {.Wt‘ Cape) 

Duty mark 
Dwt 

: Earth: 

; „ ' tOIl'Of 

Earth’s motion in space 
Ecliptic ... 

Effect of decimalising 
Egg.s 

Egypt ... 

.Electricitv ... 

Ell ... 

Ellipse ... : ... .... 

Empire jVn.glo-AMcan 
„ British ... 

Enclosures, circular and square 
Engines, power ... 

England, original flag ... 
English Kings * . 

English, spoken by 
Equator ... ... 41 

Equinoxes ... ,. ... 

Equivalents (.see Comparisons) 
Erf, erven 

Evolution by logarithms ... 
.'Exhibitions’ . 

Expenses, table 

Extension, measure.s of ... 


f^ahrenheit 
Falling bodies ... 
Family of King ... 
Fathom... ' ... 
Fine gold 

■ Firkin. ... ... 

Fish 

Flag, Union Jack, tic. 
Flour 

Fluid measure (apoth.) 
Folds of paper- ... 
I''olio, rvords in l.aw 
Football, Association 
,, Rugby ... 
Foreign moneys ... : 

„ time 
French foot 
Frigid zone 
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... 73 
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332, 238 

233. 240 

96-114, 156 

... 174 

43, 46-48 
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Games, outdoor ... ... ...231 

Das ... ... ... ... i8(j 

Gem Dealers' weights 86-88, 142, 163 
General Notes oirw. and M. ... 114 

Geographical miie 41,42, 48.169 

Gilt bo, J43 

Glass ... ... ... .8..PP183 

Globe, are:( of land and water 220, 221 
,. populiition ... ... 220 

Gold, interesting items : 88-91, 93, 183 

Gold Outputs ... 1,0 

Govnts., African possessions ... 224 

Grains, pearl ... ... ' ,87, 142 

Gram ... . ... ... 12a 

Gravimetric Analysis ... 79 

Gravitie.s, speciilc ... ,89, 1,8.3, 217 

Greenwicli meridian ... 1,8, 176M, 2x3 

,, lime, countries adopting ' ' 
174, 224 


Gre,gorian st5de . 

Gro,ss tonna,ge . 

Grounds, size of . 

Halfxium ' , 

Hall mark 
Hands ... 

Hay measure 
Heaped „ 

Heat 

Hcktar 

Hektolifer 
Hexagon 
Hide of land ... 

Hockey ... ■ 

Hogshead ... 

Hopper ... 

Hops 

Horse-shoe map and policy 
Horse load 
„ power 

„ to measure a (see Hand) 
Human Race 

Hundredweight, short ... i 
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Interest ... ... ... 200,202 
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... 170, 173 


Kilderkin ... ... 65,^6 

Kilogram ... ...120,135^140 

per sq. centimeter 139 

Kilometer ... ... 13.}, 13R, 169 

Kilowatt ... ... ... 188 

King mid Royal Karaily ... ..,228 

King.s and Queens of England ^ ... 226 
Knots ... 41, 42, 48, 134, 169 
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Lady-day 
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Lawn tennis ... ... 233,244 

Leaguer... ... ... ... 67 

Leap-year ... ... 170, 173, 219 

I.egal marks ... ... ... 89 

Legal tender ... 35, 93-9,3, i06 

Length, day and night ... 170 
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Ohm ... ... ... ... 188 
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